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Your man and our man ought to put
their heads together.
We're not trying to butt in on your systems
staff, but we’d like you to consider some free help.

We have the largest staff of paperwork
systems specialists in the business. And this talent
is available to any company that needs systems help.

You can use our people to supplement your staff. They’ll
work with your
on regular jobs. Or they’ll
help out on special projects. Or they’ll simply give you
the benefit of their experience with all kinds
of companies, systems and machines.

To get this kind of help, call our representative. Or
write Standard Register, Dayton, Ohio 45401.
After all, sometimes two heads are better than one.

MACHINE MATEDFORMS BY STANDARD REGISTER
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To provide faster and more complete service,

cut down on detail work,
cope more efficiently with peak-load periods,

acquaint yourself with data processing techniques,
keep abreast of your profession,
your clients,

move up in importance

make a good impression on new ones,
start here-

with the Monrobot XI Accountants Computer system.

It's ready-made for you (and we have others designed
specifically for your clients). It will do

we say.

And more.
MS-3

MONROE COMPUTER SYSTEMS DIVISION

Monroe International, Inc., A Division of Litton Industries, Orange, New Jersey

Gentlemen:
I’m interested in what the Monrobot XI Accountants system can do for me.
And my clients.
NAME

COMPANY
CITY

ADDRESS

STATE

MONROE
——

——————_——

March-April,
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I feel that the AICPA should
sharply increase budgeted funds to
give wider dissemination of the
modern role of the CPA. Too many
businessmen still regard the CPA
as a highly trained technician in
accounting and tax matters.
The Management Services ar
ticle (January-February, 1966) by
Harold W. Jasper gives an excel
lent idea of the future CPA, and
if this role can be achieved,
 the
computer will be regarded as an
effective office machine instead of
a threat.
B. J. Taddeo
Certified Public Accountant
Williamsport, Penna.

The article “Organization for Ef
fective Information Flow” by au
thors W. Thomas Porter, Jr., and
Dennis E. Mulvihill is of real in
terest. The “Total Systems Ap
proach” is the most important sin
gle factor still missing in most com
puter applications today. As a re
sult the computer is still feared as
a “job eliminator” and hidden
menace to the ranks of manage
ment rather than being welcomed
as one of the most exciting tools to
come along since the days of the
invention of the double entry ac
counting system. The old, some
times jealously guarded, compart
mentalized “information structure”
will indeed soon have to give way
to management information sys
tems which will provide a factual
rather than emotional approach
many important decisions.
One item which I found a little
confusing in the manuscript was
Figure One, which charts an inte
grated system. I believe that the
relationships could be presented in
much simpler terms, perhaps as in

dicated on the chart attached. Note
that “Accounting” or “Management
Information” is a service organiza
tion, covering the general area of
the broken lines, which could help
to remove from these subsystems
the drudgery of paperwork moving
from area to area. In its place the
exception principle would provide
feedback relative to performance
and problem areas where human
intervention is a necessity and can
not be replaced by gadgets.
Many thanks for a very thought
provoking magazine.
John R. Sollberger
Princeton-Pennsylvania Accelerator
Princeton University
(See p. 3 for chart.)

Erratum
Marvin Tummins, author of “A
Simple Method of Linear Program
ing” in the January-February, 1966,
issue, was identified in the by-line
as being affiliated with the Uni
versity of Michigan. He teaches at
the University of Virginia.

Anniversary

With this issue Management
Services begins its third year
publication.
The first copies of this new
magazine of planning, systems,
and controls were delivered
two

years ago. Since then we have
published 79 articles on various
aspects information processing
and management decision mak

ing. Our subscription list has in
creased to 23,724.
This response, far in
of
pre-publication expectations, has
been a source of gratification to
the editors and the Institute.
Particularly significant is the
rapid growth
circulation
among managers — both CPAs
and non-CPAs — in business, in
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dustry, and government. More
than 8,500 of our subscribers are
corporate officers, general man
agement executives, specialized
administrative executives, or of
fice managers.
All this would seem to indi
cate that Management Services
fills a real need. We hope that
it continues to do so.

Management Services
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H. G. Trentin • The CPA in Management Services: A Survey and Projection
Twenty-five years ago few observers could have fore
told the extent to which CPAs are now involved in
management services consulting. Yet hindsight makes

the development seem almost inevitable. This author
foresees no slackening of the trend; indeed, he pre
dicts a further extension of such services.

Maurice S. Newman • Evaluating Research and Development Activities
Because of the uncertainties inherent in research and
development, the returns from the successful projects
must cover all the costs of the unsuccessful ones as
well. Therefore, this author believes, the only logical

p. 37

He describes the simplified version of Methods Time
Measurement used in his company and tells how
the program was installed and administered and
how supervisory and employee cooperation was en
sured from the beginning.

Robert M. Smith • Renaissance of Cleveland, Ohio,
The planning of urban renewal may sound like a
strange assignment for an accounting firm. But many
of them have long been active in industrial develop
ment and relocation, and the same type of analysis

p. 24

way to evaluate R&D is to relate all of the attributable
results to all of the expenditures. He outlines a pos
sible way to measure R&D’s overall contribution to
a company’s profitability.

Thomas G. Eshelman • How Hanes Hosiery Uses Clerical Work Measurement
An increase in office efficiency of about 15 per cent
is the tangible result of the Hanes program. Even
more important, the author suggests, is the improve
ment in control from management’s knowledge of
how many people are needed for given work loads.

p. 17

p. 44

can easily be employed in reverse. This article re
ports what the nation’s eighth largest city is doing
to combat the decay of its downtown area—and the
role being played in that fight by Ernst & Ernst.

A publication of the American Institute of Certified Public Accountants. Opinions expressed in Management
Services are those of the editors
contributors, and may differ from policies of the AICPA and its committees.

Management Services, March-April, 1966. Pub
lished bimonthly, Vol. 3, No. 2. Subscription rates:
$7.50 a year, $1,25 a copy. Publication, editorial,
and
office: 666 Fifth Ave., New York, N.Y.

10019. Second-class postage paid

New York. N.Y.

Change of address notices and orders
subscriptions
.........
are to be sent to 666 Fifth
New York, N.Y.
10019.
Subscribers
ordering
an
address
change
..........................................................
................
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give four weeks’ notice and both old and new ad
dress, including ZIP Code number. Copyright, 1966,
by the American Institute of Certified Public Account
ants, Inc. Member Audit Bureau of Circulations.
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SERCVICES
a magazine of planning, systems, and controls

Robert A. Morris • Credit Analysis: An O.R. Approach
Mass consumer credit operations, requiring the ser
vicing of a large volume of small credit contracts,
are entirely different, from “convenience credit.” It
is economically difficult in granting credit to justify

the thorough investigation that a convenience cus
tomer receives. This article describes a “pointing
system” that screens such credit applications on a
quantitative, rather than a subjective, basis.

p. 58

Arthur Ottenstein • Differential Cost Analysis
Marginal, not total, costs are the key factors in some
types of management decisions, and the accountant
should be as adept in this
in any other type of cost

p. 52

analysis. This article summarizes some basic prin
ciples of differential cost analysis and illustrates their
application by means of a highly simplified example.

DEPARTMENTS

People, events, techniques

p.

What people are writing about

p. 62

7

Current books and magazine articles on subjects of interest to management and management consultants.
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gren, University of Chicago; Donald W. Jennings, Touche, Ross,
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THIS SPACE CONTRIBUTED BYTHE PUBLISHER AS A PUBLIC SERVICE.

Help
conquer
cancer in
25 words
or less.
With one sentence in his will, your client can help
tremendously the fight to conquer cancer. Today,
cancer victimizes one out of four Americans. Over
the
it strikes in two out of three American
families. It kills two out of three of its victims.

But, year by year, medical science and research ad
vance toward the day when this dread disease will
no longer threaten the lives of millions.
Your client can
in help bring this day closer by includ

ing these few words his will:
“I give to the (Division or National Society)
*
the
sum of
dollars to be used for the general
purposes of the Society.”
Today, this
will be a gift of hope. Tomorrow,
it could be a gift of life.
What
could be more precious?
For more information on how a legacy will help fight
cancer, write to your nearest ACS Unit.

American Cancer Society
* Persons wishing to name a Division of the Society should insert correct corporate title and address of the Division. To name the
National Society, a donor inserts: “American Cancer Society, Inc., 219 East 42nd Street, New York, N.Y. 10017."

6
https://egrove.olemiss.edu/mgmtservices/vol3/iss2/10

Management Services
8

: Management Services, Vol. 3, No. 2, March-April 1966 [whole issue]

people, events, techniques

Systems Can ‘Manage’ Routine Phases of a Business, But Cannot Take
Over Decision Making Aspects, Dickey Tells AMA Electronics Group

Today, the “manager” of a large
warehouse is apt to have nothing
to say about the selection or place
ment of items stored in or filled
from his inventory —
The sales “manager” may have
no control over either pricing or
shipping schedules —
And the plant “manager” may
have no authority over scheduling
the work load or machine loading
in his domain —
These are some of the implica
tions of the computer revolution,
E. R. Dickey, Jr., Radio Corpora
tion of America, told the 12th an
nual electronic data processing con
ference of the American Manage
ment Association, held in New York
early in March.
“If ‘management’ means in part
‘running the operation’ or ‘getting
those things done that have been
decided must be accomplished’
then the emerging concept of man
agement is that of a system and not
an act that is performed by men,”
he told the group. “The union of
men, methods, and machines into
an integrated program for accom
plishing those things that have
been determined must be done
produces a formalized system for
operations, and that system is in a
very real sense management. This
Published by eGrove, 1966
March-April, 1966



Mr. Dickey's "Dynamics of a Management Information System"
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system Management
exists as a Services:
thing A
apart
recent
in Cleveland, O.
ployee
based upon
(1)and
high
or low Vol. 3
from people and is the means
PERT — Program Evaluation Re
dollar value; (2) cost of stockout;
by which the operations accom
(3) acquisition cycle time, etc. The
view Technique — is widely used
plish the requirements in a con
clerk had only to observe the
in production scheduling, but to
sistent and orderly manner. It must
parameters [characteristic elements
date has not been
widely ap

be acknowledged that systems
or constant factors] and follow the
plied in marketing planning.
manage, or are capable of man
directions prescribed. The decision
Evangelist said that initial stud
aging, many aspects of the busi
was made at the time the rule was
ies into the feasibility of the 2400
ness operation. The classical con
established.
— a combination copier-duplicator
cept of the pre-eminence and indis
“Decisions are made to create,
which makes 40 copies per minute
pensability of men in the manage
implement, and perfect systems
— began back in 1959.
ment process is now giving way
that will manage the operations
Preliminary research showed that
to systems as the practical instru
better. Decisions are made about
there would be a market for such
ments for management of some of
the opportunities for doing new
a dual purpose device. A market
our business processes. As we de
things, or to assess and weigh the
introduction date of 1967 was set
fine more precisely the operating
relative desirability of available al
for the machine. But then further
system, the role of the manager will
ternative courses of action.”
research showed that this market
be to select that system that will
For the great mass of routine
ing date should be cut radically if
yield greatest assurance of achiev
work that can be programed on a
it were at all possible.
ing the defined objectives.”
computer in an integrated man
However, Dickey differentiated
agement information system, he
PERT called on
between routine activities that can
said, it is an absolute necessity that
Xerox marketing people turned
be carried on by a system rather
all systems design be logically ex
than a man and decision making.
to PERT, asking each marketing
plicit.
“Most of the activity that goes on
manager to estimate what he had
“Most functions in manual sys
in any business organization is
to do for the 2400 program, and
tems are only implicit, a practice
clerical in nature, requiring little or
which cannot be tolerated by sys
how long it would take to do it.
no creativity and very little deci
tems designed for machines. The
These estimates were then used as
sion making,” he said. “For this
input to a management informa
input to a computer.
reason such processes can be
tion system must be logical and
The computer quickly revealed
readily automated. Perhaps the
structured data. That is, each item
critical activities in which too little
greatest portion of the business
of input must be discretely defined,
time had been scheduled. It also
process can be defined by system.
and subject to and, or, not relation
revealed some outright conflicts
Herein lies the major requirement,
ships.
between independent activities.
to define that portion of the proc
“It might be said then that a
Evangelist cited as one instance
that is logical and can be re
computerized management infor
the completion of system research
duced to system and that part that
mation system is an explicit state
which necessarily would have to
is art and must be accomplished
ment of all objectives and operat
precede preparation of system sales
on an intuitive basis.
decision is
ing philosophy handled by the sys
promotion. The research activity as
the selection from between two or
tem and their logical relationships,”
originally scheduled would have
more controversial alternatives and
he concluded.
taken so long that deadlines for all
is therefore intuitive. The fact that
dependent activities would be
the alternatives are controversial
threatened.
crash program was
means they are not logical. That is,
immediately authorized to tabulate
there is no rule to be followed,
PERT Use Sped Plans for and analyze the results of 10,000
there is no right or wrong to the
interviews with prospective custo
Marketing Xerox by 18
situation, only a better or less satis
mers.
factory result to accrue from a de
The schedule was pulled back
Months, Sales Group Told
cision.”
into order.
Many so-called business deci
Heavy dependence on PERT
All told, Evangelist said, PERT
sions are not really that at
techniques eased the preparation
techniques permitted the market
Dickey said, pointing out that he
of marketing plans for the Xerox
ing plans to be completed 18
had read a job description once
reproduction system, and
months before 1967 — the date that
that said that inventory control
made it possible to market it 18
had originally seemed the most op
clerks “made the decision as to
months earlier than originally
timistic estimate that could be
when to replenish stock.”
scheduled, according to Felix G.
made. The marketing campaign be
“This was a gross exaggeration,”
Evangelist, Xerox vice president —
gan in October of last year, just one
marketing.
he continued. “An elaborate, ex
year after distribution of the sys
Evangelist reported this at the
tem to a few customers for thor
plicit decision rule or procedure
American
Marketing
Association
’
s
ough
field testing.
had been established for the em
https://egrove.olemiss.edu/mgmtservices/vol3/iss2/10
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Model City Being :‘Management
Built

In Computer at University
Of Southern California
The University of Southern Cali
fornia has recently revealed plans
for a unique governmental project
involving the “building”
a model
city inside a computer.
The venture is made possible by
a three-way project: the donation
of a $373,000 computer system by
the data processing division of
Honeywell, Inc., a grant of $100,000
from the city of South Gate, Cali
fornia, and the use of the research
facilities of the University
Southern California.
The purpose of the project,
(called SOGAMMIS for South
Gate Municipal Management In
formation System) is to develop a
computer management program for
South Gate, a city of more than
58,000 people, and to provide a
model “general purpose” plan for
any other city with a population
that runs anywhere from 30,000 to
300,000 people.
The “model city” will be built
up from information on South
Gate’s roads, buildings, finances,
parks and recreation facilities,
libraries, police and fire operations,
school buildings, and other city
operations.
Specifically, the SOGAMMIS
project is expected to help develop
the following:
Master zoning plans, drawn from
population density and new con
struction trends
Police patrol scheduling, based

on a study of the types and the fre
quency of crimes throughout a city
Plans for new fire stations and
the most effective distribution of
equipment
Methods of handling traffic
problems, based on accident pat
terns and average traffic flow
Scientific plans for schools, play
grounds, and park facilities.
According to William Mitchell,
director of USC’s Computer Sci
ences Laboratory, the completed
system will not only provide South
Gate officials with a blueprint of
March-April, 1966
Published
by eGrove, 1966

Tomorrow morning, have
your clients make just one
entry for payroll check,
journal, and individual
earnings record.

Then you can both take
a long lunch hour.
McBee’s new, low-cost General Rec
ords Poster can save your clients
about 75% of the clerical time they
now spend on weekly payrolls.
Just one entry posts all informa
tion on the proper lines of the Gen
eral Records Poster. And they can
make entries at the rate of
minute! In fact, it’s as close as they
can come to automated pen and
paper bookkeeping. And it gives you
more systemized, clearer records to
work with.

The General Records Poster is
equally applicable to Accounts Re
ceivable, lets them post to statement,
ledger, journal, and receipt simulta
neously. Or Accounts Payable, where
they get complete budget, cash, and
account control with simultaneous
posting.
Start your clients on the McBee
General Records Poster tomorrow
morning. Then you can both take a
long lunch hour together.
(For details, fill in this coupon.)

McBee Systems, Dept. 89DX
Division of Litton Industries
Practical Methods Library, Athens, Ohio
Gentlemen:
Please send me full details on the General Records Poster.

Name

Title

Firm

Street
City

State

McBEE
9
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their city,
“but also
guidelines
for
Study
No. 2;Systems,
Cost Analysis
for Pric
Most Profitable Companies
better, more efficient development
ing and Distribution Policies. The
Have Highest Computer
of their community through a bet
study presents a number of case
ter quality of local government.”
histories, discusses the particular
Investment, Survey Shows
problems of each case and how
The model can be modified by
other cities to accommodate their
each was solved, and suggests al
positive correlation between
ternative solutions to each problem
special problems and character
the
profitability
of certain major
discussed.
Additional
studies
now
istics.
business enterprises and their in
in preparation are: Analysis for Ex
Equipment used in the system
vestment in computers has been
pansion or Contraction of a Busi
will be a Honeywell 200 computer,
noted in a recent study conducted
ness, Analysis for Purchase
Sale
a large Honeywell 800 electronic
by International Data Corporation.
of a Business, Analysis for Fi
data processor, and a medium
Key findings of the study show
nancing Equipment Investments,
sized Honeywell 400.
insurance, finance, and real estate
and Managing an EDP Feasibility
firms rate highest in business profit
Study.
ability and also in computer in
Price of each of these studies will
AICPA to Send Copies of
vestment per
Their profits
be $2.50 for AICPA members, $3.00
equalled 18.3 per cent of gross re
for nonmembers.
Computer Research Study
ceipts; their overall computer in
vestment
equalled $27.22 per thou
To Practitioner Members
sand dollars of business receipts, or
NICB Survey Reports Use nearly three times the investment
The American Institute of Cer
of the next highest group.
tified Public Accountants will soon
Of
Incentives
Increasing
distribute copies of the first AICPASystem Development Corporation
In Sales Compensation
Relationship not clear
computer program research study
However, the higher profits of
to all of its members in public
“Incentives” in the form of com
this
industry group are not at
practice.
missions and bonuses are being re
tributed
to the use of computers.
The first study covers the results
lied on increasingly by companies
The
study
does not indicate
of a questionnaire, answered by
to supplement salesmen’s salaries,
whether
insurance,
real estate, and
3,492 CPA firms across the country,
a National Industrial Conference
finance
organizations
are the most
designed to determine the impact
Board survey of 665 manufac
profitable because of the use of
of EDP n public accounting prac
turers has revealed.
computers or, alternatively, if they
tice. (See news story, Jan.-Feb.
According to the survey, the
could afford such heavy data proc
’66 M/S, p. 14.)
trend toward incentives rather than
essor investment simply because
Some important findings of the
salaries only will probably con
they have always been the most
study are:
tinue.
second step is being con
profitable companies.
“Almost 40 per cent of the
sidered by a majority of the firms
Second in industry profitability
respondent firms, 1,374, have one
already using incentives: using
and computer investment are trans
or more staff members participat
such inducements to gain specific
portation, communications, and
ing in EDP engagements.
marketing goals as well as to in
public utilities, with profits equal
“Nearly 25 per cent of the firms,
crease overall sales.
to 14.1 per cent of gross receipts
845, have one or more staff mem
NICB also found in the survey,
and investments in computers of
bers currently in EDP training.
which was published late in Febru
$9.25 for every thousand dollars
“Nearly 33 per cent, or 1,065
ary:
worth of business receipts.
firms, use service bureaus.”
Two-thirds of the firms surveyed
Over five per cent of the firms
Manufacturing came third in the
had incentive plans, compared with
lost clients because EDP services
study, with profits of 6.4 per cent
less than half 20 years
were offered by someone else, and
Thirty-seven per cent of the firms
of gross receipts, and data proces
almost 25 per cent claimed they
used “salary only” plans 20 years
sor investment at $6.38 per thou
would have acquired additional
ago; that percentage has dropped
sand dollars of gross income.
clients had they offered the service.
to 22 per cent today.
Last in the survey were whole
At least one-fourth of the re
Straight commission plans dropped
sale and retail trade establish
sponding firms reported being en
from 15 per cent of all plans to 11
ments, construction and mining
gaged in EDP feasibility studies
per cent during this period.
firms, and agricultural, forestry,
and one fifth of the firms advise
Of the 143 firms which now give
and fishing concerns, which re
on computer selection and acqui
salesmen only a straight salary,
ported profits of less than 4 per
sition.
nearly two-thirds report they may
cent of gross income and computer
Also published by the AICPA is
install either a bonus or commis
investment of less than $3 per
Management Services Technical
sion plan in the near future.
thousand dollars of receipts.
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Nucleus
the 2,
system
is an IBM
McGRAW-HILL
1410 computer, located in Grand
BOOKS
Rapids,
Michigan.
Teleprocessing
Order Computer Systems
FOR YOUR
units at Interstate’s 64 terminals
To Speed Communications are linked to the central computer
via telephone lines.
TRAINING
When a terminal receives a re
The Greyhound bus line will
NEEDS
quest for a shipment, the message
soon replace its current manual
communications system with a
is flashed over an IBM 1050 data
AN INTRODUCTION
Datanet-30 communications com
transmission unit to the Grand
ELECTRONIC COMPUTERS
By Gordon B. Davis
puter which it has ordered from
Rapids headquarters. There the
general introduction to the concepts
General Electric Company.
message is picked up by an “elec
and basic features of computers: what
they are, how they work,
how they
Under the current system, mes
tronic policeman,” a 7740 com
can be used. An excellent book for self
munications control unit, which
sages are handled over a network
instruction for
executives,
engineers, scientists, researchers.
logs the freight bill information
of 231 Teletype stations through
540 pp., $9.75
and feeds it into the central com
out the country. These stations feed
Separate WORKBOOK
for
puter for processing.
around 35,000 messages a day
the IBM 1620, IBM 7090/94, IBM Sys
tem
360,
IBM
1401
also
available.
The 1410 computer will then
through two message centers, but
Each $2.95
automatically rate the shipment,
a lag of 20 to 60 minutes per mes
LINEAR PROGRAMMING
print out a customer invoice, store
sage occurs on busy weekends.
By N. Paul Loomba
Describes, analyzes, and explains the
updated information in a central
The new Datanet-30 system,
basic elements
programming by
using a series of different methods to
disk file, and prepare a copy of
which will include a disk storage
solve one typical problem. The various
each invoice for transmission to the
unit capable of holding 18.6 million
solutions stages of the graphical method
as well as the systematic trial
error,
destination terminal.
characters of business information,
vector, and the simplix methods
pared and given economic consideration.
The new system will allow In
will provide Greyhound with in
284 pp., $7.95
terstate to trace the progress of
stantaneous communications flow.
INFORMATION ECONOMICS
more than 8,000 daily customer
Operating on a 24-hour-a-day,
AND MANAGEMENT SYSTEMS
By Adrian M. McDonough
shipments in over 3,500 trucks trav
seven-day-a-week basis, the net
This non-technical discussion provides
eling across the United States on
work will be programed not only
an integrated framework for the study,
development, design and operation of
4,000 separate traffic routes.
to switch messages back and forth
management information systems
their relationships to the process of man
but also to interpret and report
agement decision-making. Covers the
vital information so that appropri
problems of information needs and data
processing in all types of organizations,
ate action can be taken.
encompassing problems
planning,
Bache & Co. Will Install
The Datanet-30 communications
work assignments,
channels of com
munication.
336 pp., $8.50
system, which will be housed in
Wall Street’s Largest
Chicago, is scheduled for installa
PROGRAMMING AND UTILIZING
DIGITAL COMPUTERS
tion next year.
Data Processing System

Bus Company, Truck Line

EDP

By Robert S. Ledley

Trucking revolution foreseen
Still another decision to auto
mate has been made by Interstate
Motor Freight System, one of the
nation’s largest trucking companies.
According to Stanley J. Auwers,
Interstate vice president and con
troller, the $4-million computer sys
tem, now in the last phase of im
plementation, “promises to revolu
tionize the truck transport in
dustry.”
The new management informa
tion system will allow Interstate
to (1) instantly trace the location
of any shipment; (2) give real
time reports as to the destination,
intermediate terminals, and com
position of all loads dispatched;
and (3) centrally rate and auto
matically bill each shipment.
March-April,
1966
Published
by eGrove,
1966

Bache & Co., one of the nation’s
leading brokerage firms, has pur
chased a $3-million electronic com
puter system from the UNIVAC
Division of Sperry Rand Corpora
tion. It will be the largest system
yet to be installed on Wall Street.
The new system will provide
Bache’s customers with these serv
ices: New York Stock Exchange
and American Stock Exchange
transaction accounting, municipal
bonds, corporate underwritings,
over the counter trading, com
modities, business conducted for
and by correspondents, research
information, and administrative
traffic.
The system’s nerve center will
consist of two UNIVAC 494 real
time computers. It will include
FASTRAND mass memory drums,

Discusses programming
both business
and scientific levels. Covers machine lan
guage programming; the 3, 2, and 1 ad
dress instruction systems; automatic pro
gramming languages, Algol and cobol;
methods for utilizing computers de
signed as
source for programming
problems.
500 exercises
follow
chapter.
589 pp., $13.50
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high-speed
printers,Services:
card readers,
affectSystems,
the “seaand
ofControls,
ignorance
Western Union Division
UNIVAC Universe tape units, and
and poverty” found in so much
UNIVAC 1004-11 card processors.
of the world, Mr. Watson pointed
Designs Data Network
With random access storage ca
out that the less developed world
For Dun & Bradstreet
pacity of over 250 million charac
is progressing. Gross national prod
ters of information, the UNIVAC
uct is rising 4 per cent per year
system will be able to transmit an
while population increases only
new 15,300-mile nationwide
2½ per cent, he said. Moreover,
computer system, designed and in
average buy or sell order at a speed
stalled by Western Union, is now
with the “technology and organiza
of six thousandths of a second.
in operation at Dun & Bradstreet,
tional ability of international com
The system will operate over a
Inc., in New York City.
private international network of
panies, we can increase the rate of
It is the first complete computer
leased telephone, teletype, and
economic development in lessized system to be delivered by
transatlantic communication lines,
chance countries by a factor of
Western Union’s Management In
including 30,000 miles of private
two to three hundred per cent and
formation Systems division. The
teletypewriter circuits in North
improve our own businesses at the
division consists of a group of ana
America alone.
same time.”
lysts and engineers dedicated to
In addition to its United States
“Through the multinational cor
designing information systems cus
branches, Bache & Co. maintains
poration, we can transfer capital.
tom made to meet the specific
offices in Canada, Mexico, Eng
We can transplant technology. We
needs of individual companies.
land, Holland, France, Germany,
can disseminate knowledge,” Mr.
Central to the 77-city, 93-station
Italy, Spain, Hong Kong, Switzer
Watson concluded. “We can build
data network is a Control Data
land, and Lebanon.
understanding. Since we can do
Corporation 8090 computer. The
The new UNIVAC system, to be
this, I believe morally we must.
system has a present daily capacity
headquartered at 36 Wall Street,
“The issue is survival. Unless this
of four million characters and has
New
City, is scheduled for
world thrives, there will be no
an expansion capability of 72 mil
delivery this year.
stability. Unless there is stability,
lion characters daily. It can execute
there is certain to be, sometime,
an instruction within 15-millionths
somewhere, that president or pre
of a second after a command has
mier or dictator who will quietly
Major Corporations Could order the assembling of a few hun
been issued.
For the most part, communica
dred cheap bombs.”
Raise Living Scale in
tions sent over the network will
consist of orders and inquiries re
Backward Nations: Watson
lating to Dun & Bradstreet’s credit
French National Railroad
and rating services. The majority
The multinational corporation,
of clients’ orders are either mailed
“the most efficient tool for gener
Installs Second UNIVAC
or phoned in to Dun & Bradstreet.
ating wealth that the world has
According
to Fred H. Brockett,
ever known,” can be a mechanism
In Its Computer Center
president of Dun & Bradstreet:
to help raise living standards in
“Changing patterns in distribution
underdeveloped nations to an ac
A second UNIVAC 1108 Data
have
broadened the trading areas
ceptable level, Thomas J. Watson,
Processing System has been in
of
most
American manufacturers
Jr., chairman of the board of IBM,
stalled by the French National
and
wholesalers.
. . . Consequently,
told the Alfred P. Sloan School at
Railroad Company as part of a
data
used
in
credit-granting,
as
M.I.T. recently.
plan to create the largest railway
well
as
in
marketing
and
sales
“Individuals are most effective in
computer center in Europe.
planning, are becoming more volu
their own cultures,” he said, “but
The two UNIVACS will be used
ideas, plans, and machines work in
minous and must be handled with
in a wide variety of operations, in
one place just about as well as in
cluding administration, payroll,
even greater rapidity in the ex
another. People want just about
pensions, and social security as well
panded trading areas.”
the same things everywhere—dig
in handling such strictly railroad
It is expected that during the
nity, recognition for their work,
information as empty car distribu
first year of operation, the new netsome security for their families, a
tion, equipment maintenance, load
work will handle more than six
feeling they are doing something
ed cars, and commercial statistics.
million messages for Dun & Brad
that counts. We, and companies
The dual system, which will have
street’s tens of thousands of indus
like us, have already been operat
more than half a billion characters
trial and commercial customers.
ing a kind of one-world system—
of random access capacity, will also
In addition to providing credit
and it works.”
help maintain control of more than
information, the computer will
Questioning whether any com
350,000 locomotives, passengers,
mark messages for priority treat
bination of business, foreign aid,
and freight cars of the National
ment and store all other communi
and technological advance could
Railroad.
cations until transmission is pos
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issue]purchase or rent them on a
mation
transferred
to punched
sible. Should a message
be in Services,
long-term lease.
paper tape by a group of typists.
correctly or improperly addressed
The tape is then used to transfer
It thus was a challenge to IBM,
or prepared, the message will be
the data to a direct access disk
which has traditionally favored
stopped and the transmitting sta
leasing its machines rather than
tion alerted as to the exact nature
storage file in the computer com
of the error. Thus, no message can
plex. Once so stored, all informa
selling them and recently changed
be misaddressed or lost and Dun
a liberal discount policy favoring
tion on the entire train, its cars,
& Bradstreet clients can be assured
companies which first rented IBM
ultimate destination of each car,
of prompt and accurate responses
machines and then bought them
each shipment carried on the train,
to their inquiries.
some years later.
and ultimate consignee of each
Under the Honeywell plan, which
shipment is immediately available
affects
only its Series 200 comput
in Atlanta.
ers,
outright
purchase of a com
The clerk at the first Southern
Southern Railway Installs
puter or a long-term rental of four
yard transmitting information to
Long Distance Xerox Units Atlanta stamps each waybill or five years offer price advantages
to the user over a one- or three“LDX.” Then as the car passes
To Better Freight Control through other Southern yards, year lease.
According to Walter W. Finke,
clerks can immediately determine
Operations are being speeded
president of Honeywell’s electronic
from the waybill that original in
along 10,300 miles of Southern Rail
data processing division, customers
formation has already been sent.
road track by combination of a
have invested nearly $50 million in
They need transmit to Atlanta only
Xerox LDX (Long Distance Xer
conversion to long-term leases or
the action taken at their yard, to
ography) system with electronic
purchases since the new pricing
keep central records updated.
data processing facilities, the line
policy was announced last Novem
Most railroads using computers
has announced.
ber 15. He predicted that at least
can only keep track of freight car
The system is based on transmit
half of all Series 200 customers
location through their data proc
ting scanners located at each South
will
adopt purchase or long-term
essing facilities, Southern spokes
ern Railway switching yard. Each
lease
plans in the future.
men say. The Southern’s combina
scanner is linked to a battery of
This initial favorable customer
tion LDX-computer system allows
LDX printers at a Centralized Con
response seems to indicate, said
it to add per diem accounting, car
trol and Transmission Center at
Finke, “a reversal of a 15-year in
utilization and distribution, motive
Southern headquarters in Atlanta.
dustry tradition, which has so con
power distribution, and revenue ac
The system is used to ease one
sistently encouraged short-term
counting
central computer prod
of railroading’s perennial problems
computer commitment.”
ucts.
— the location and load of each of
Two immediate results of the
a railroad’s freight cars.
new system, according to Southern,
have been virtual elimination of
Second Los Angeles Retail
“no bill” cars, and much better car
Waybill is source document
distribution. “Loaded-mile” hopper
Group
Up Area Credit
Central to the system is the
car utilization has already in
freight car waybill — the source
Status Reporting Service
creased from 46 to 68 per cent of
document accompanying every
the total available, for example,
shipment of freight showing its
The Los Angeles Retail Mer
and the percentage is continuing
destination, the route to be fol
chants
Credit Association will em
to rise.
lowed, and, when it is finally load
ploy an RCA 3301 computer sys
ed in a freight car, the car’s iden
tem to keep tabs on the credit
tification.
Honeywell Says Purchase, status of more than five million
Under the new long distance
consumers in Los Angeles and
transmission system the waybill for
Orange Counties, California.
Long-term Lease Plan
each car in a freight train first en
The RCA 3301 system, including
Wins Customer Approval
tering the Southern system is in
a mass memory storage system and
serted in the LDX scanner in the
video data display terminals, will
Honeywell, Inc.’s new computer
first Southern yard it passes
provide the Association’s 3,000
pricing policy, announced late last
through. An exact facsimile copy
members with instantaneous credit
year (see news story, p. 11, M/S,
the bill is produced almost instan
information. Participating members
Jan.-Feb. ’66), is meeting with con
range from banks to credit unions,
taneously in Atlanta on one of the
siderable success, according to the
from large department stores to
LDX printers there and printed on
company. The new policy is de
small specialty shops. The Asso
a continuous paper roll. When all
ciation’s current inquiry and filing
signed to benefit customers who
waybills for a given train have
volume averages 20,000 transac
choose to acquire machines by out
been received, the waybill infor
March-April,
Published
by eGrove, 1966
1966
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10 other op
tions a day,
and the new
system
Professional,
andControls,
serv Vol.
scheduling,
and
various
is expected to triple that capacity.
ice jobs are expected to grow at a
erational functions.
higher than average rate.
Nucleus of the installation will
Demand will be strong for cleri
be a Burroughs D830 modular
Complete information planned

cal workers, especially for jobs cre
processing system. Included will be
According to William Conel,

two high-speed processors, each
ated by electronic data processing.
general manager of the Los An
capable of performing 4 million
There will be numerous open
geles Retail Merchants Credit As
operations
per second, and 40 disk
ings for secretaries and typists, but
sociation:
file
systems
with storage capacity of
the demand for file clerks, calcu
“In our concept of computerized
up
to
650
million
characters of in
lator operators, and manual rec
credit reporting, we plan to give
formation.
Two
thousand
cathode
ordkeepers is expected to decline.
our members complete, verified in
ray
tube
agent
sets,
located
at
Semi-skilled jobs in general are
formation, whether favorable or un
TWA
sales
offices
throughout
the
expected to increase at a less than
favorable. We do not contemplate
United States, will be linked di
average rate. The number of la
limiting reports to negative infor
rectly
to the computer.
borers will remain the same.
mation and inquiries. This makes
Openings for skilled workers,
the task more difficult but we be
managers, officials, proprietors, and
All passenger data verified
lieve it can be accomplished.”
sales workers will continue to in
Another such plan was inaugu
The cathode ray tubes will be
crease at an average rate.
rated in Los Angeles by Credit
able
to display such information as
The handbook also said that a
Data Corporation (see M/S news
a
passenger
’s name, address, seat
higher degree of education and
story, Nov.-Dec. ’65, p. 10), but
assignment,
car rental require
training will be required by all
that organization only reported 225
ments, hotel reservation, and, ac
occupational groups. Today twosubscribers at that time. However,
cording to a TWA spokesman,
thirds of the workers in the 25- to
Credit Data Corporation is plan
“even how he wants his TWA
34-year age bracket have had at
ning to extend its Los Angeles
Royal Ambassador steak.” Up to
least a high school education, if
coverage to the entire state of Cali
1,000 characters of data can appear
not better. By 1975 this figure will
fornia by January, 1967, so sub
on the display tube simultaneously
probably rise to three-fourths, the
scriber count will undoubtedly go
—and in less than one second after
handbook stated.
up.
a request for information is made.
Copies of the Occupational Out
The cathode ray tubes thus furnish
look Handbook may be obtained at
the agent with a visual check on
a cost of $5.00 from the Superin
White Collar Jobs Will
the accuracy of the information he
tendent of Documents, Washing
is keying in on the agent set.
Expand by One-third
ton, D.C., or from offices of the
The tubes, of course, also dis
Bureau of Labor Statistics in these
play
to the agent information on
1965-75, Government Says six cities: New York, Chicago, San
flight availability, both on TWA
Francisco, Cleveland, Atlanta, and
and other airlines.
The number of jobs for white
Boston.
The Burroughs system, which
collar workers, who have outnum
will
represent an initial investment
bered blue collar workers since
of
around
$25 million, will be cen
1956, is expected to increase by
tered
in
Rockleigh,
New Jersey.
nearly one-third between 1965 and
TWA Plans Automated
Full
implementation
of the new
1975.
system
is
scheduled
for
the spring
‘Total Information System’
This prediction is made in the
of 1967.
1966-67 edition of the Occupational
To Cover All Operations
Outlook Handbook, published by
the Bureau of Labor Statistics, U.S.
Trans World Airlines has an
Department of Labor.
nounced its purchase of computer
Pennsylvania
Blind
According to the handbook,
equipment from The Burroughs
white collar jobs may account for
Corporation which, when installed,
As Computer Programers;
half of all employed workers by
will give the carrier one of the
1975, compared to approximately
More Than 50 Graduated
largest computer systems in ex
40 per cent in 1964.
istence.
The. handbook also predicted the
Alvin Blazik is today chief com
The new system will provide for
following occupational trends:
puter
programer for Electronic
a fully automated centralized pas
Projected
total
employment
Processing
Center, Inc., in Phila
senger reservations system as well
growth between 1965 and 1975 is
delphia.
as a “total management information
25 per cent, but blue collar em
What’s unusual about that?
system.” It will perform such serv
ployment is expected to increase
ices as flight planning, flight move
Only the fact that he’s almost
by only 20 per cent.
ment reports, crew and meal
totally blind; only 18 months ago
14
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delphia Working Home for the
Blind.
Blazik is only one of many par
ticipants in Pennsylvania’s program
to educate the blind in automated
data processing. The program was
inaugurated two years ago when
the Pennsylvania Office for the
Blind began working in conjunc
tion with the Computer Systems
Institute in Pittsburgh to develop
course material.

U.S. has 200 blind programers
So far CSI has trained over 50
blind people for data processing
jobs, according to Robert N. Wa
terstradt, rehabilitation counselor
for the state’s
of the Blind.
Today there are about 200 blind
programers employed throughout
the United States.
Electronic Processing Center,
Inc., a computer service bureau,
hired Blazik last April. EPC’s pres
ident, George H. Clautice, was so
satisfied with Blazik’s performance
that he has since hired two other
blind programers. One of the new
employees has 10 per cent vision —
the other is totally blind.
All three men, in addition to tak
ing CSI’s computer programing
courses, attended courses offered
by Honeywell, Inc., to familiarize
them with the logic and language
of the Honeywell 200 computer
which they use in their work.
Special equipment used by the
blind men are tape recorders, type

writers, and a Braille stylus donated
by the Pennsylvania Office
the
Blind, as well
Braille printouts
provided by the Honeywell 200’s
900-line-a-minute printer.
The main problem involved in
working with blind programers, ac
cording to Clautice, is the difficulty
of convincing co-workers, who can
that a blind man is not some
one completely incapable of par
ticipating in a normal society.
“We must then have complete
patience, providing instruction in a
very detailed manner,” he said.
“However, this is essential for all
computer programers, not just for
the blind.”
March-April,
1966
Published
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Honeywell electronic data processing division has entered
agreement with
Bunker-Ramo under which Honeywell will market Bunker Ramo visual Display
units with its Series 200 computers. Here, Sharon Cooper of Honeywell
learns how to retrieve information from the computer through the unit.

an

Latest Special Data Processing Service Is Announced;
It Fills Management Reporting Needs of Car Dealers
A specialized data processing
service for automobile dealers is
the latest in the rash of such indi
vidual services to be offered.
Formation of such a service bur
eau, Computerized Automotive Re
porting Service, Inc. (CARS), was
announced recently at the National
Automobile Dealers Association
meeting in Miami, Florida.
The new service will give indi
vidual dealerships all necessary ac
counting services as well as de
tailed management reports, it was
said.
Bell System Dataspeed service
will link dealerships throughout
the country to a GE-415 computer
at CARS headquarters in Jackson
ville. CARS plans to install addi
tional equipment in offices in Los
Angeles, Chicago, New York, and
Dallas as demand for the service
grows.

The system operates like this:
Data are prepared for transmis
sion each day by a clerk who types
all invoices, vouchers, and orders
onto punched paper tape with a
teletypewriter. At the end of the
day the reel of prepared tape is
inserted into the dealership’s Bell
System Dataspeed transmitter for
later relay to the computer.
During the night a Dataspeed
receiver with a Magicall automatic
dialer at CARS headquarters calls
each dealership in sequence. The
Dataspeed sender at the dealer’s
is able to transmit 750 words per
minute so transmission of informa
tion from each dealership is quick
ly accomplished.
The dealers’ data, when received
at CARS, is then transferred to
magnetic tape by a GE TS-20 read
er and processed by the GE-415
computer.
15
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The computer,
in addition
to up

dealer
suchSystems,
information
the Vol.
counting
ized formats.
dating all records, issues a Daily
effectiveness of service advisers
As an extra service to its cus
Operating Control (DOC) state
and individual salesmen, the im
ment. Each day a DOC state
tomers, CARS offers a one-week
pact of various promotional and
ment is prepared on punched pa
course to familiarize the dealer
advertising campaigns, and the
per tape, loaded into CARS’ model
with the system before it is actu
profitability of individual depart
35 ASR teletypewriter, and trans
ally installed. After installation, a
ments and services.
mitted to the dealership’s teletype
CARS senior automobile account
The system also provides dealers
writer, which prints a hard copy.
ant goes to help train the staff and
with ten-day and monthly manage
The DOC statement provides each
to supervise initial operation.
ment reports and
required ac

Computer-controlled Communications Network Established in Pennsylvania;
Will Be Used for
A statewide computer-controlled
communications complex, which
eventually will be used for crimi
nal records and missing persons
files, is already making life a
little less carefree for car thieves
throughout Pennsylvania.
The system, worked out by Penn
sylvania State Police and the Gen
eral Electric Company’s Computer
Department, stores information on
stolen cars reported from any part
the state as well as relaying the
information
all police stations
in the state via Teletype
Information on a stolen vehicle
is stored in the Datanet-30’s mem
ory before being relayed as a gen
eral alarm. Once stored it stays in
memory until the car has been
recovered.
The main advantage of the sys
tem is the greater speed achieved
by using the computer as a switch
ing center for relay of Teletype
messages over manual switching
methods. Now a trooper anywhere
in the state observing a car he
has reason to suspect is stolen can
simply call his own headquarters,
report
license number, and get
an immediate reply as to whether
it has been stolen.
The system eventually will be ex
panded to include police preventive
work. Through a technique called
“selective enforcement” the com
past
as
puter will be used to analyze
crimes and their areas of occur
rence. The police can use this in
formation to help predict future
trouble areas and assign additional
officers
them.

Records, Car Thefts, Crime Prediction

System works, for picking up stolen
cars, in this way: Cruising trooper on
patrol spots suspicious looking motor
ist. He calls nearest State Police sub
station requesting a license check for
a stolen car. Station teletypes com
puter at Harrisburg which instantly
reports if the car has been reported
as stolen. At right: CpI. William F.
Pabst feeds a stolen car incoming
message into computer at State Po
lice Communications Center. Com
puter "memorizes" information, re
lays it to all police stations in state
network. Computer is used primarily
to control State Police communica
tions network, but its large memory
capacity also stores much vital police
information. Since policemen using
the system are neither trained pro
gramers nor typists, simple English
is used throughout the network.

16
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This article traces the reasons for the involvement of CPAs in
management services and explains the reasoning behind the view
that the variety of services the CPA will be called on to perform
will become more and more extensive in the future —

THE CPA IN MANAGEMENT SERVICES:
A SURVEY AND PROJECTION
by H. G. Trentin
Arthur Andersen

industries such
banks,
finance companies, insurance
companies, leasing organizations,
and many others are fast assuming
 The
a major role in our economy.
forty-fifth annual report of the
National Bureau of Economic Re
search points out that ours is the
first country to reach the point
where more than half of the em
ployed population is engaged in
rendering services rather than in
producing goods and where more
than half of the gross national prod
uct comes from services.
Consulting is among the services
that are experiencing substantial
growth. Although accurate figures
are not available, fees from consult
ing activities certainly exceed $100
million a year, and some estimates
put them much higher. Who are
ervice

S
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these consultants and what role
does the CPA play in the consult
ing field?
The American Management As
sociation’s Directory of Consultant
Members classifies consultants as
follows: financial management, gen
eral management, insurance man
agement, manufacturing manage
ment, marketing management, of
fice management, administrative
services, packaging, personnel man
agement, purchasing, research and
development, general consultants
in management, and consultants in
other fields. Hundreds of names are
included in the directory. None of
them, of course, is a CPA or a
CPA firm since the traditions and
ethics of that profession prohibit
such directory listings.
In his book Self Renewal — The

Individual and the Innovative So
ciety John W. Gardner, formerly
president of The Carnegie Founda
tion and now Secretary of Health,
Education and Welfare, has the fol
lowing comments to make about
consultants:
“Another development that has
profoundly altered the nature of
the classic bureaucracy (largescale industrial and governmental
organizations) is the extraordinary
rise of servicing organizations. The
large modern organization is in
vaded every hour of the day and
night by armies of people perform
ing one or another sort of service.
Just
the crocodile has a bird
that picks its teeth and parasites
in its digestive tract, so the mod
ern large-scale organization is
picked over and used as a support
19
17
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ing environment by an incredible
matter, we would venture the guess
of the large organization makes it
variety of outsiders. Lawyers, audi
that there would be a wide area of
necessary to reach outside for as
tors, management consultants, ar
agreement among the CPA firms
sistance. Much of the effectiveness
chitects, decorators, insurance men,
of the management consultant, for
that have most of the management
bankers, public relations men, ad
services practice that the following
example, is traceable to his ‘out
vertising men, plant security peo
sidedness.’ Much that he does could
are appropriate fields of activity for
ple, janitorial services, landscape
— in theory — be done by spe
CPAs:
architects and an endless list of
cialists within the organization,
others move in to contribute their
• General accounting systems
but he has the advantage of
• Cost accounting systems
highly specialized bits to the com
operating outside the stultifying
• Budget systems
plex functioning of the whole —
forces which hem them in. He can
• Financial planning and control
and then move opt again. They are
take a fresh view. He can speak
a vital part of the human environ
out. And he may be listened to.
systems
• Management information systems
ment and the functioning of the
“Furthermore, since professionals
• Mechanization of data proc
machinery, yet they never appear
often do not enjoy life in the large
essing —
on the organization chart, and their
organization and do enjoy the en
Bookkeeping machines
only relationship to the organiza
vironment of a professional team,
Punched card systems
tion is of a contractual nature.
the servicing organization is usually
Electronic computer systems
“The remarkable range of such
able to retain a higher grade of
• Marketing information and quan
professional and technical services
specialist than its clients could nor
titative decision systems
that are available, plus the flexibil
mally recruit or hold.”
• Production and inventory control
ity of the contractual relationship,
Incidentally, I recommend this
systems
book in its entirety (127 pages,
gives the modern organization a
• Operations research techniques
wide range of choice in shaping its
Harper & Row) to every CPA for
to aid in economic decisions and
own future. Within limits, top man
its insight into the human aspects
business problem solutions
of improvement and renewal, which
agement can put its finger on al
are
the
essence
of
a
consultant
’
s
most any function within the or
Some CPAs practice in broader
objectives.
ganization and decree that hence
fields,
with areas of activity that in
forth that function will be per
many
respects resemble those of
formed by an outside organization
Areas of practice
the
management
engineers or con
on contract. For the organization
sultants.
Ever
since
the publication
CPAs, of course, do not provide
that wishes to maintain the maneu
about
ten
years
ago
of the first
consulting services in all the fields
verability so essential to renewal,
AICPA
classification
of
manage
cited by AMA or by Mr. Gardner.
this offers priceless opportunities.
ment
services
there
has
been
in
However, although there may be
“Particularly interesting are those
tense
and
useful
debate
within
the
instances in which the very nature
some differences of opinion on this

Management can decree that almost any company
function be taken over by outside specialists.
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The conservative CPA stays close to traditional financial fields in management
services; the liberal gets deeply involved in industrial engineering techniques.

profession as to the types of assign
ments which CPAs should under
take.
The most conservative views ad
 
here to a concept of practice that
is oriented largely toward manage
ment accounting or management
information systems. This would
include financial planning and con
trol systems such as budgeting, re
sponsibility and profitability report
ing, cost accounting, and capital
appropriations analysis; mechani
zation of data processing systems
related thereto; and similar ac
tivities.
The most liberal views favor
practice in areas of industrial en
gineering involving measurements
and setting of standards for cost
accounting and production control
systems, plant layout, personnel re
cruiting and testing, organization
development, market research, and
similar activities.
All CPAs are agreed, however,
that they should not undertake as
signments or perform in roles that
will impair their independence as
certifying accountants or tarnish
the image of the profession’s ob
jectivity in evaluation of the finan
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cial statement presentations of man
agement.
Like other professional men, the
CPA has been expanding his scope
of practice steadily over the years.
The growth of the management
services practice began to assume
important proportions in the 1930s,
when punched card equipment
spread through business, and re
ceived increased impetus after
World War II with the advent of
computers and advanced manage
ment techniques.
Surprisingly, this growth has
been more the result of responding
to the demands of business than of
any concerted promotional effort on
the part of CPAs. As businesses
grew in size and complexity and

H. G. TRENTIN, CPA, is
partner in charge of ad
ministrative services in
the New York
of
Arthur Andersen & Co.
He also serves as a con
sulting editor for Man
agement Services. Mr.
Trentin is a member of
the American Institute of
Management and the National Association
of Accountants and serves on the manage
ment services committee of the AICPA.

more advanced management tech
niques were developed by profes
sional firms, businessmen sought
outside help to a greater extent.
Significantly, they turned increas
ingly to the CPA, who had earned
the confidence of the businessman
auditor, financial advisor, and
tax advisor and who also had a
reputation for professional integrity
and independence. Since many of
the management services assign
ments involved planning and con
trol systems that relied heavily on
accounting and related statistical
information, and on the means for
processing such data, the progres
sive CPA found it a relatively nat
ural development to move into this
new area by acquiring the needed
added competence.

Broadening of accountants’ role
The initial role of accountants
was primarily that of making a rec
ord of financial transactions so that
owners of the business could under
stand the causes of increase or de
crease in their fortunes and so that
auditors could independently check
the record for accuracy. As busi-
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nesses became more complex, ac
logical relations among the factors
countants were drawn away from
inherent in specific business prob
lems. From an understanding of
this historical and custodial func
tion to some extent and into greater
decision alternatives and the logi
service to business managers in pro
cal relationships that are involved,
viding information for interpreting
the operations researcher tries to
the results of operations and decid
develop systems that will give
ing future courses of action. This
management useful bases for mak
change, in the main, was caused or
ing choices among specific alterna
accompanied by the following de
tives.
velopments, most of which date
It is obvious that the work of the
from World War II:
operations researcher and that of
the accountant in business de
1. The increased emphasis on
cision making are closely related.
quantitative analysis for business
decisions
As a result the accountant has had
2. The greater appreciation of
to learn more about mathematical
the role of a management informa
methods and in some cases has had
tion system in business planning
to establish close working relation
and control
ships with highly trained opera
3. The advent of electronic com
tions research men.
puters.
Business managers continually
These developments — and the
make decisions about purchases,
natural suitability of the accountant
selling prices, products, people, ac
quisitions, and many other things
to
participate
in
them
—
will
now
be
The work of the
that involve varying degrees of un
discussed briefly.
operations researcher
certainty about all of the pertinent
facts and about all of the probable
Quantitative analysis
and the accountant in the
consequences of the decisions.
Usually they achieve the right bal
The
story
of
how
operations
re
field of business

ance between waiting for more
search techniques helped solve
decision making are
some of the military problems of
information and making quick de
the last war and how they have
cisions—but the vast majority wish
closely related; as a
been applied to the solution of
that more pertinent and timely in
formation could somehow be made
business problems in the postwar
result the accountant
era is a familiar one. As applied to
available on an economically feas
has had to learn more about
business, operations research in
ible basis.
The vital relationship between
volves the study of costs and rev
mathematical methods.. . .
information and decisions has led
enues that are likely to result from
to great preoccupation with man
various alternative decisions in un
agement information systems. Busi
certain or complex business situ
ness literature in recent years has
ations. The purpose of such studies
abounded with discussions of the
is to develop systematic procedures
need
for and nature of such systems
that will provide business execu
and the importance of the con
tives with effective information to
tribution the flow of accounting
assist them in making the decisions
data makes to the information
that guide and control their enter
prises.
stream.
Simply stated, a management in
Accountants are, of course, im
formation
system comprises a set
mersed in the study of costs and
of reports specially designed to
revenues and in helping manage
help management make planning
ment to develop projections of fu
and control decisions.
ture costs and revenues. Operations
Examples of some of the impor
research people may develop simi
tant elements which comprise such
lar projections, but their efforts are
a system are the following:
directed more toward studying and
1. Reports of historical company
analyzing costs and revenues in
and environmental data for longsuch a way as to discern (1) sig
and short-range planning
nificant and available decision al
2. Long- and short-range finan
ternatives at various levels of or
cial and operating budgets
ganizational responsibility and (2)
20
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economically, and if they are used
profits. This has been accomplished
3. Monthly financial and oper
to process properly designed infor
largely
through
the
computer
’
s
ating statements on a “responsi
mation
flows, they can help achieve
role
in
the
developments
previously
bility” basis
better management information
discussed.
4. Sales and order entry statis
systems. This is particularly true in
Electronic computers have been
tics, which provide input to many
the case
large companies with
extremely useful to operations re
other systems dealing with sales
many operating locations through
searchers because of the predomi
quotas, salesmen’s compensation,
out the country. In such cases, large
nantly mathematical character of
purchasing, manufacturing, ship
centralized “figure factories” em
many
their techniques. For ex
ping, and others
ploying computers and serviced by
ample, consider the use of linear
5. Reports to service the various
communications networks have
programing, which is an analyti
control systems such as these:
been established to serve as man
cal or computational technique for
(a) Sales forecasting
agement information centers of the
solving a general class of optimiza
(b) Shipping and warehous
enterprises. In such cases the in
tion problems involving many vari
ing
formation can be used centrally for
ables related in a complex way.
(c) Finished goods replen
decisions or transmitted to the op
The solution of these problems in
ishment
erating locations for decentralized
volves the attainment of a measure
(d) Production control
decisions.
of effectiveness such as profits,
(e) Materials management
costs, or quantities produced for
(f) Manufacturing cost con
a given set of restraining condi
trol
accountant’s involvement
tions, e.g., material availability, pro
(g) Personnel skills and man
Although most observers twentyduction capacity, government regu
ning control
five
years ago could not have fore
lations,
etc.
(h) Management incentives
told the extent of the accountant’s
In a specific case, the linear pro
6. Feedback showing what chang
present involvement with these
graming technique may system
es should be made in the financial
new
developments, hindsight makes
atically
search
through
unit
cost
plan in view of actual results to
the
trend
appear quite logical.
and
quantity
tables
of
hundreds
date or what would happen to net
We
have
already made clear
alternatives
for
making
products
at
income if hypothetical changes
that
the
major
ingredients in quan
various
plants
of
a
national
com
were made in the plan.
titative
analytical
models and man
pany,
shipping
to
and
storing
at
The high financial data content
agement
information
systems are
various
warehouses,
and
ultimately
of these systems is readily apparent.
accounting
data.
Electronic
com
shipping
to
customers
in
order
to
The rapid spread of the elec
puters
also
involve
the
accounting
arrive
at
an
overall
minimum-cost
tronic computer throughout busi
operation in a major way. Business
solution.
ness in recent years is the result
machines,
which were the ances
Computers
also
have
made
it
pos
of its ability, when properly used,
tors
of
the
electronic computers,
sible
to
collect
and
disseminate
to improve management effective
were
used
most
extensively in acmore
information
more
quickly
and
ness, reduce costs, and improve

Linear programing techniques may evaluate shipment to and storage costs at
all a company's warehouses to find the best overall distribution pattern.
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counting operations such as billing,
sampling and checking to arrive at
sales statistics, inventories, pay
a conclusion as to the fairness of
rolls, accounting and financial re
the financial statements being cer
ports, and similar applications. Al
tified. Results observed are dis
though application of the machines
cussed with the client and sugges
spread to other areas
the busi
tions for remedy offered. Very often
ness such as engineering and re
the process stops here, and the
search as they became more power
client benefits by taking the sug
ful, many of them are still oper
gested remedial steps himself. In
ated by the accounting department
other cases, the management serv
as a service to all departments of
ices personnel of the CPA firm
the business.
may be called upon to assist.
All these circumstances have
Furthermore, the CPA spends a
combined to involve the account
significant amount of time in a re
ant in the acquisition of manage
view of inventories in the normal
ment services capabilities. Although
audit of an industrial company. Re
some have not been equal to the
quired investigations of conditions
challenge, most accountants’ edu
causing inventory shortages, erro
cational background and business
neous costing, and unbalanced
orientation have enabled them to
quantities may often uncover the
learn to use these advanced tech
need for major or complete revi
niques. The CPA has kept pace
sions in cost standards, inventory
with the corporate accountant in
records, and production and inven
this advance in professional com
tory control systems.
petence.
Many examples such as these
In the eyes of many business
demonstrate the important man
men, the CPA’s organization and
agement services benefit clients
method of operation make him a
may obtain as a by-product of an
preferred source of management
audit. As a result, many companies
services. There are two basic
consider it desirable to have one
reasons:
firm handle their audit, tax, and
1. The CPA’s audit and account
management services affairs. In
ing practice bring him into close
turn, the CPA firms also have rec
contact with problem areas.
ognized the obvious benefits of
2. He is already dealing directly
broad and integrated services, and
with the “consumer” of many of
more of them are working in that
direction.
these new services.
The CPA is regularly in touch
with the top echelon of his clients’
Contact with problems
financial, manufacturing, sales, and
executive management. This is
The CPA has an unusually fine
where the strains of ineffective
opportunity to observe weaknesses
systems are felt and decisions are
and inefficiencies in systems and
made to seek outside help.
procedures during the course of his
ordinary audit functions. This is
not a matter of expanding on the
Contact with user
scope of work that would be in
In our own recent experience we
volved in an audit but rather of
have heard two company presi
bringing to bear added competence
dents, shortly after assuming their
to evaluate the control and business
new duties, complain about the
aspects of what the CPA observes.
reporting systems of their com
For example, it is a well estab
Computers, used in a well designed
panies.
In one case insufficient data
lished practice for the auditor to
information flow, help improve the
were provided for management to
review the procedures and systems
management information system.
understand and operate the busi
of control in financial and related
areas in order to form a judgment
ness effectively. In the other case
too much data were provided in
as to their inherent strengths and
unrelated, voluminous, and some
weaknesses. Based on this judg
ment, the auditor adopts a more
times inconsistent form. In both
cases, satisfactory results were
expansive or restrictive scope
https://egrove.olemiss.edu/mgmtservices/vol3/iss2/10
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The CPA spends a significant amount of time in review of inventories;

investigation may often uncover the need for major revision in systems.

achieved as a result of systems en
gagements directed at improving
the form, content, and timeliness
of management reporting.
How many times does the ac
countant hear questions like these?
From the financial vice president
— “What do you fellows know
about electronic computers? We
have been hearing a lot about
the ability of such equipment to
provide better and quicker man
agement information and possibly
clerical cost savings. How do we
go about determining whether they
could be applied to our order proc
essing and billing operation?”
From the manufacturing vice
president—“How can we achieve
better control over our inven
tories? Our investment in inven
tories is increasing at the same time
our order backlog is increasing be
cause we are missing delivery
schedules for the lack of certain
critical components. Our produc
tion planning and scheduling and
inventory records and paperwork
should be reviewed critically and
revised where necessary.”
From the sales vice president—
“If I could cut down on the paper
work done by my people, I could
spend more of my budget on selling
effort, which is what we must do
to maintain or improve our market
position. How can we streamline
our office operation?”
From executive management—“It
as if the demand for our
products for the next five years will
be somewhat less than our plant
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capacity. We appear to be faced
with a decision on how to reallo
cate production among our plants
and perhaps which to close down
in order to achieve lowest total
costs. I understand that solutions
to problems like this have been
aided by operations research tech
niques. Can you help us?”
The CPA who has acquired man
agement services competence is
able to rise to the challenge and ac
cept the opportunity to render a
broader, more constructive service
to modern business—and the busi
nessman has been impressed with
the response.
The CPA is enjoying a growing
share of the management services
consulting business
a result
his involvement with many of the
developments that are making bet
ter management planning and con
trol possible. The broadening of his
role has come easily and logically
because of the business environ
ment in which he has provided
audit and tax services and his wil
lingness to acquire the necessary
competence.
However, there are some
who have not moved into the main
stream of this activity, in spite
the fact that they are natural heirs
to a large new class of developing
practice. Perhaps they should read
what a distinguished member of
their profession said on this sub
ject:
“The auditor should keep fully
informed on the latest devices,
mechanical and other kinds, for

saving labor or rendering it more
efficient; he should understand and
be prepared to explain the rela
tion
one department of a busi
ness to another and the advantages
of coordination; he should study
cost systems and be ready to install
any required accounting system;
he should acquire and follow up a
knowledge
the means of impart
ing information by means of charts
and other visual methods.
“It might be urged that an audi
tor cannot hope to cover more than
a small part of the field
auditing
within a considerable period of
practice, and that to expect him to
add the work of a system specialist
is unreasonable. The answer to this
is that no one can be a good audi
tor without picking up all of the
rudiments of systematizing, and
that in any event system is a mat
ter of evolution.
“Ready-made systems have been
popular, but never successful. No
system will work out well unless a
good man studies the concern and
becomes acquainted with its per
sonnel before he starts, and then
‘lives with the job’ until its com
pletion. The auditor may not be
able to handle many such engage
ments, but he should not allow the
so-called system experts to bluff
him out of the remunerative work.
He is probably better qualified to
perform it than anyone else.”
That quotation is taken from the
1916 edition of Montgomery’s Au
diting Theory and Practice, pub
lished some fifty years ago.
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Research and particularly development for an indi
vidual company are justified only if they promise a
profit to that company. This article suggests a model
by which the profits stemming from total R & D in
vestment can be determined —

EVALUATING RESEARCH AND
DEVELOPMENT ACTIVITIES
by Maurice S. Newman
Haskins & Sells

industry’s expen
questioning the wisdom of so much
ditures on research and de
spending on research are evidence
velopment have been rising stead of management’s awareness of this
ily since the end of World War II,
problem.
and this trend shows no sign of
The accountant’s chief contribu
slackening. In many companies
tion to the research and develop
these expenditures now consume
ment effort is likely to be in the
five per cent or more of the sales
areas of planning and evaluation.
This article outlines a preliminary
dollar.
Clearly research and develop
attempt to develop a method of
ment, once a subsidiary function
evaluating the overall contribution
that seldom claimed the attention
of R&D expenditures to a com
of top executives, is now a major
pany’s profitability. It is presented
not as a final answer but as a
management concern. This concern
suggestion for further exploration.
stems from more than the mere
size of the expenditures. R&D, by
It is not the purpose of this ar
ticle to deal with the detailed con
its very nature fraught with un
certainties, is a peculiarly difficult
trol of specific research projects,
for this requires more technical
activity to control. Recent articles
nited states

U
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knowledge than the accountant is
likely to have. The discussion of
R&D evaluation is limited to meas
urement of the overall results of
the total research and development
program. Similarly, the brief dis
cussion of planning is restricted to
the consideration of long-range ob
jectives and overall plans for re
search and development.

Results vs. expenditures
From a long-range basis, re
search and development expendi
tures have to be considered as a
technological investment. The re
turn is not successful research, for
this is just a stepping stone to
26
Management Services

: Management
further capital investment
and pro Services, Vol. 3, No. 2, March-April 1966 [whole issue]
ductivity gains. Instead, it is hoped
that at some time, often far in the
future, the investment will be re
covered out of future profits.
The costs associated with the
products that produce the eventual
profits are not only the costs of
the successful research projects but
also must include all indirect costs,
except perhaps the cost of money,
and all the costs of unsuccessful
research projects' It follows from
this that the only evaluation of re
search and development that can
really make much sense is an over
all evaluation in some way relating
YEARS AFTER EXPENDITURE
all the attributable results to all of
the research and development ex
A single year's expenditure on research and development
penditures.

Overall evaluation
An analysis of this type was made
by Dr. Raymond Ewell of the Na
tional Science Foundation about
ten years ago. He analyzed the
gross national product in 1953 and
estimated the net contributions at
tributable to the research and de
velopment conducted in the pre
ceding twenty-five years. On this
basis he estimated that between
40 and 80 billion dollars of the 1953

GNP was attributable to research
in the previous twenty-five years,
which cost 37½ billion dollars.
Ewell estimated, therefore, that the
annual return on research invest
ment averaged 100 to 200 per cent
over the twenty-five-year period.1
somewhat similar approach
was taken by Zvi Griliches, of the
University of Chicago, who esti
mated the expenditures of govern
ment agencies and private com
panies in developing hybrid com
and compared this with the higher
annual yields in terms of bushels
of corn per acre.2 Griliches came
out with an even higher rate of
return than Ewell.
These measurement standards

1“Role of Research in Economic Growth,”
Chemical and Engineering News, July
18, 1955, pp. 2980-5.
2“Research Costs and Social Returns,”
Journal of Political Economy, October,
1958, p. 431.
March-April, 1966
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affect sales
in subsequent years in the manner illustrated here. Sales attributable to
the expenditure are graphed as a percentage of it. By the tenth year
following the expenditure the effect has declined to zero.

FIGURE I

would not be appropriate, of course,
for evaluating return on research
investment for a business organi
may the economist talks
zation. When
of return he is talking of social
returns, whereas an accountant
talks of return in terms of business
profits. While it is true, in a broad
social sense, that any increase in
national income represents new in
come to individual participants in
the economy, the return to any in
dividual company in the economy
is not measured by the increase in
sales but by the increase in profits.
When it is considered that the
average rate of after-tax income on
net sales is less than 4 per cent,
Ewell’s returns would be scaled
down in terms of the ratio of profits
on sales to R&D expenditures. In
stead of 100 to 200 per cent, the
return would amount to 3 to 7 per
cent a year on the money invested.
In other words, while $100 spent
on research might produce
of
sales annually for a given period,
the profits from those sales might
be $5 to $10 a year on an invest
ment of $100. This would be con
sidered a poor rate of return by

a majority of manufacturing com
panies.
It did seem, however, that the
general approach used by Ewell
might well be adapted to an over
all evaluation of a company’s re
search effort. Accordingly a model
of the relationship between R&D
expenditures and company sales
was constructed, based on the as
sumption that the research in any
given year would have an increas
ing and lasting effect on gross na
tional product and on manufactur
ing sales.
It was assumed that the effect of
this research,
shown in Figure 1
on this page, would gradually in
crease each year up to the end
the sixth year and that then the
effect would decrease to zero in
the tenth year. This means that if
$1,000,000 is spent on research and
development in any given year,
then manufacturing sales would in
crease $200,000 in the following
year, $250,000 in the next year, and
so on solely as a result of that par
ticular year’s research. This curve
was based on the payoff character
istics of the research and develop25
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ONE YEAR
R&D EXPENDITURE
CONTRIBUTE
TO3SALES

The cumulative impact of one year’s spending on R&D is much greater
than the annual increment. In this illustration cumulative incremental
sales are plotted as a percentage of the research expenditure.
FIGURE 2

ment expenditures of all manufac
turing companies surveyed by
McGraw-Hill in 1961.
The cumulative effect in the sec
ond year for that particular re
search thus would be an increase
in sales of 45 per cent of the ex
penditure in the base year: 20 per
cent for the first year’s increment
and 25 per cent for the second.
Eventually the one year’s research
would increase manufacturing sales
by 275 per cent of the amount
spent, and it is assumed that this
increase would continue to be
maintained. (See Figure 2 on this
page.)
Assuming a level rate of expendi
ture in the following years, addi
tional years of research would
make a cumulative contribution to
sales, and this is the essence of the
model of the growth of a company
relative to research and develop
ment expenditures (Figure 3 on
page 27). While this figure shows
sales increments resulting from
equal base-year expenditures in
successive years, in actual practice
there would probably be an in
crease in expenditures for each suc
cessive year. While the percentage
increments of successive years’ ex

penditures would be the same, the
dollar increases in sales would be
larger.
The model makes several as
sumptions that may not be com
pletely valid but are sufficiently
so for this purpose: (1) All gains
are attributed to research and de
velopment rather than to other fac
tors such as increases in technical
efficiency and managerial knowl
edge. (2) A substantial part of a
company’s research and develop
ment effort is necessary just to
keep sales volume constant. (3)
Only the net increases are consid
ered to be a demonstrable result of
the technological investment.
The industrial research expendi
tures for the last twenty years were
used to project the increase in gross
national product for the past ten
years (at somewhat higher incre
ments than shown in Figure 1).
An exceptionally high correlation
between the projected GNP and
the actual GNP was obtained.
While there is always a risk of im
puting an association between two
variables such
total research and
development expenditures and the
gross national product when no
correlation may actually exist, the

26
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risk in this case is computed at less
than one in a thousand.
During the first five years the
correlation was nearly perfect. Then
a deviation began to develop that
indicated a lower efficiency of re
search and development in terms
of its additions to the gross na
tional product.
When U.S. industrial research
expenditures are plotted by year
(Figure 4 on page 28), a rather
unusual break in the trend line
shows up in 1956. If the old trend
had continued, annual R&D spend
ing since 1956 would have been
about 70 per cent of the actual rate
of expenditure. Something appar
ently occurred in 1956 to inflate
these expenditures substantially.
One possibility is that changes
in the 1954 Internal Revenue Code
may have caused companies to
classify as research and develop
ment expenditures certain expendi
tures that may have been classified
in some other way before. Another
possibility is that the rush to initi
ate research programs may have
drawn marginal effort into such
programs, with a resulting lower
ing of efficiency. To accomodate
this surge in expenditures within
Management Services
28
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YEARS OF R&D
EXPENDITURES
MIGHT CONTRIBUTE TO SALES
the model, the increments
were Services, HOW
reduced to 70 per cent of the
increments used before 1955, and a
remarkable correlation between
projected and actual GNP was
achieved over the entire ten-year
period. The model did, in fact, re
late research expenditures to net
increases in the gross national
product.
This procedure was tested fur
ther on a single industry with es
sentially the same results. Based on
the experience with the single in
dustry, it was decided that there
would be a closer relation of cause
and effect if the model were
adapted to increases in corporate
manufacturing sales rather than in
gross national product. The same
general pattern was found, includ
ing the 70 per cent reduction of ef
fectiveness in 1956, but the annual
increments needed to be scaled
This graph shows the total cumulative impact on
over ten years of
down to those previously shown
three
years
of
research
and
development
spending.
Cumulative
incre
in Figure 1.
mental
sales
are
plotted
as
a
percentage
of
a
single
year's
R&D
ex
From this model, the return
penditure
(assumed
to
be
the
same
in
each
of
the
three
years).
terms of increased sales from re
search and development expendi
FIGURE 3
sales
tures in the year 1956 was ex
tracted, and the profits were cal
culated. Research and development
expenditures for all manufacturing
companies in 1956 amounted to
tax effect and relating this to total
would take twelve years to recover
$6.6 billion (see Table I on page
manufacturing
sales
in
those
years.
the original investment with a 10
28). If companies had not spent
This
yielded
an
estimated
profit
per cent rate of return on un
this money but had carried it down
$6.7
billion
over
the
twelve-year
recovered money in the period.
to net income, this amount would
period,
which
may
be
regarded
as
This sounds as if research and
have been reduced by a corporate
the
return
on
the
original
research
development
had turned out to be
tax of 52 per cent, and $3.2 billion
investment
in
1956
of
$3.2
billion.
no
better
than
an average invest
would have been available for al
Many
companies
have
set
as
an
ment.
Probably,
however, the fact
ternative investment.
objective
a
return
on
investment
is
not
that
the
returns from re
Based on the model, the cumula
of
10
per
cent
after
taxes.
Using
search
are
low
and as slow as
tive annual increase in sales due
this rate, the profits were dis
indicated but that the expendi
to this particular investment in re
counted back to their 1956 value,
tures for research and development
search in the year 1956 would
and it was determined that it
are not as high
government sta
amount to $145 billion over the
tistics indicate. There is evidence
next twelve years. (It should be
that some companies are including
understood that this model im
MAURICE S. NEWMAN,
marginal activities as research and
CPA, is a partner
the
plies that there would be other in
development because of the glamor
executive office of Has
creases in sales in most of these
kins & Sells
New York
which most investors associate with
City. He formerly di
years resulting from research ex
large outlays for research and de
in
in
cted its management
penditures in later years.)
velopment.
It is possible that mis
Cre
services activities
San
To this increase in sales of $145
Francisco and then
classification of such activities may
Chicago. He also has
billion was applied a profit rate of
account for the apparent drop in
been a consultant for
4.6 per cent on sales, which was
efficiency of research and develop
sap, McCormick &
Many of his
articles have appeared in leading account
arrived at by taking the manufac
ment expenditures that started
ing and business publications. Mr. Newman
turing profits for the past five years
about 1956.
is a member of the American Management
before research and development
The problem of definition of re
Association and the National Association of
expenditures but after the income
Accountants.
search and development appears to
March-April, 1966
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TREND
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and
own.3
There are industries, for example,
heavy machinery and equipment,
that have operated effectively with
out much of a scientific back
ground. Richard Nelson points out
in his “Economics of Invention”
that “such useful inventions as the
zipper and safety razor presuppose
little scientific training on the part
of the inventor.”4

People

U.S. industry's total annual expenditures on research and development
since World War II are plotted here. There was a sharp break in the
trend line in 1956, possibly the result of accounting changes.
FIGURE

be a major one. The definitions de
veloped by the National Science
Foundation do not appear to be
consistently interpreted in prac
tice. The assumptions on which
they are based are not necessarily

valid in all situations, and more
precise definitions, boundaries, and
cut-off points seem to be required.
The definitions of the National
Science Foundation divide the re
search and development spectrum
into three parts: basic research, ap
plied research, and development.
The Department of Defense ex
pands the latter category to de
velopment, test, and evaluation,
giving
parts in
Is it possible to develop general
TABLE I
1956 RESEARCH PROFITS

Billion $
R&D expenditures

1956

6.6

Less corporate tax

3.4

Available for alternate use

3.2

Cumulative increases in sales
1957-1968
After tax profits (4.6%)
1956 value of profits discounted
at 10%

145.2
6.7
3.2

definitions that could serve all in
dustries alike? An analysis was
made of more than a hundred dif
ferent definitions to ascertain why
they varied from one another and
whether a logical framework might
be devised within which consistent
definitions could be developed.
Existing definitions were found
to be based on different points of
view, falling generally into these
categories: period, people, place,
purpose, process, and proceeds.

Period
Many definitions fall into the
period category because of the
fundamental difference between
science and technology. While
there is a general assumption that
technology follows science and is,
in fact, the application of science
to the industrial arts, this is not
true in all cases. As Prof. Thomas
Kuhn has pointed out, the Indus
trial Revolution in England, a tech
nological revolution, occurred at a
time when England was a rela
tively backward country scientific
ally; Rome was the greatest tech
nological power of classical anti
quity but made little use of Greek

28
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all.

A number of definitions confuse
the work done and the people do
ing it: Scientists do research, and
engineers do development. Or if
the researcher is motivated by
scientific tradition, it is basic re
search, but if he is motivated by
external market needs, it is ap
plied research.
Not all definitions relating to
people confuse the issue. Some pre
liminary research suggests that the
personality requisites of the pure
scientist and of the inventor may be
quite different. For example, “basic
research depends on a spirit of free
inquiry, which defies planning,”
while development work “differs
from basic research in generally
requiring more carefully organized
teamwork by the many varied
groups tackling different phases of
the same project.”5

Place
Some definitions seem to reflect
the place where the research and
development is carried on and the
environment in which the work is
done. This circumstance reflects the
tradition that basic research is car
ried on only in universities. How
ever, basic research is now carried

3Thomas Kuhn, Rate and Direction of
Inventive Activity, National Bureau of
Economic Research, Princeton Univer
sity Press, Princeton, N.J., 1962, p. 363.
4Richard Nelson, “Economics of Inven
tion: A Survey of the Literature, Jour
nal of Business, April, 1959, p. 105.
5Robert W. Cairns, “The Challenge of
Effective Planning for Research,” Chemi
cal and Engineering News, January 16,
1961, p. 116.
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techniques
and the uncer
on in industrial laboratories,
and Services,
tainty of success.
applied research has become a sig
nificant activity of universities.
Thus, it is clear that place alone
Proceeds
can no longer be definitive.
The last significant way in which

the various stages of research and
Purpose
development may be defined is by
The purpose for which research
the proceeds of the research or the
is undertaken is clearly another
output at various stages. It is
way in which research may be cate
likely that a researcher knows
gorized and defined. If the purpose
when he has made a significant dis
of the research were to understand
covery, which would mark the end
of the basic research period. In all
the unknown and to contribute to
general knowledge, it would be
probability he would prepare a re
basic research, whereas if the in
search paper to be presented to
some scientific or engineering body.
tent of the research were to explore
the practical possibilities of creat
At the end of the applied re
ing new products or processes to
search period the proceeds might
satisfy heretofore unsatisfied wants,
normally be the proof of the logic
it would logically be classed as ap
and of the technical feasibility of
plied research. Continuing the ef
a project and the knowledge that a
If the purpose of the
fort to produce a reliable and satis
specific device can be built. Va
factory new product or process at a
rious areas of uncertainty would
research were to understand
have been tested, and the work
commensurate profit would be
would have outgrown the labo
the unknown and to
classed as development, while any
ratory workbench. The output is
effort to maintain a competitive
contribute to general
position in the industry might be
not usually specific as to product
classed as technological support.
or process at this stage.
knowledge, it would be
The line between development
Dr. I. H. Ansoff, of Lockheed
basic research; if its
and technical support of the pro
Electronics Company, points out
duction process is not always easy
that since the purpose of applied
intent were to explore the
to draw, but technical support
research is merely to show that a
particular problem can be solved,
usually involves complete plans
practical possibilities of
and specifications and a commit
applied research may be justifiable
creating new products, it
ment by management that indi
"if it merely holds a promise of
cates an intention to go beyond
substantial improvement in the
would logically be classified
the development period.
state of the art,” whereas since the
purpose of product development
as applied research.
is to start a chain of steps that
Matrix of definitions
eventually leads to offering a prod
uct to potential customers, develop
In order to make this analysis
ment "is never justifiable unless it
a useful tool for accounting pur
holds a promise of making a profit
poses, the matrix shown in Table
for a company.”6
2 on page 30 was prepared show
ing the varying characteristics of
basic and applied research, de
Process
velopment, and technical support
Many definitions refer to the
by period, people, place, purpose,
process by which the research and
process, and proceeds. Using this
development activity is carried on.
as a guide, any company account
This may be distinguished on the
ant should be able to assist com
basis of the function performed, the
pany research personnel in setting
planning and control exercised, the
up adequate classifications for ac
amount of resources required, the
counting and reporting purposes.
Activities falling into the fourth
category, the technical support
6"Technological Planning on the Corpo
area, do not seem to qualify as re
rate Level,” Harvard Business School
search and development expendi
Conference
Proceedings,
September,
tures in the way a prudent investor
1961, p. 211.
March-April, 1966
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1—PERIOD

II—PEOPLE

III—PLACE

IV-PURPOSE

V—PROCESS

VI-PROCEEDS

A.

BASIC RESEARCH
Fundamental
research
Pure research
Academic research

Creative, curious,
unrestrained in
dividuals moti
vated by scien
tific tradition

University or non
profit founda
tions, govern
ment laborato
ries, and a few
industrial labo
ratories

To understand the
unknown and to
contribute to
general
knowledge

Investigating new
scientific pheno
mena, discover
ing secrets of
nature, and veri
fying theories of
the physical
world

Research papers to
be presented or
distributed to,
and evaluated
by, a group of
scientific peers

B.

APPLIED RESEARCH
Invention
*
Technological re
search

Creative, curious
individuals of
varied back
grounds ex
ternally directed
by market needs

Industrial, uni
versity, and
commercial re
search labo
ratories

To explore practi
cal possibilities
of creating new
products and
processes; to
satisfy hereto
fore unsatisfied
wants

Creating, inventing,
or discovering
new components,
devices,
pounds, or proc
esses or modi
fying and com
bining existing
components,
devices,
pounds, or proc
esses to produce
a new appli
cation

Theories or knowl
edge about nat
ural or industrial
materials and
processes, tests
of all areas of
uncertainty, and
proof of techni
cal feasibility.

scientists


C.

DEVELOPMENT
New product
development
New process
development
Major improve
 
nts or new
me
uses
Evolutionary
inventions
Testing
Evaluation

Teams of

and engineers,
with planning
and organizing
skills, who work
well together

Industrial labora
tories and pilot
plants

To create a reliable
and satisfactory
new product or
new process

Using professional
teams with
varied skills and
greater resources
to resolve major
technological
aspects of new
products or
processes

Technical specifica
tions and pro
duction require
nts for a new
  
product or

process


D.

TECHNICAL
SUPPORT
Application
engineering
Cost reduction
Product main
tenance
Product engineering
Foreign intelligence
Technical infor
mation
Quality control

Scientists, engi
neers, and other
technicians

Industrial labora
tories and pro
duction facili
ties or in the
field

To maintain a
competitive posi
tion in the
industry

Using highly
trained people
and substantial
resources to meet
varying require
ments of the
marketing and
producing de
partments

Technical services
or reports as
appropriate



TABLE 2

might understand the term, regard
less of the fact that such work may
be performed by research person
nel in an industrial laboratory.
In discussing the lack of ade
quate classification of research and

development
costs before a Con
gressional subcommittee, David
Novick of the Rand Corporation
estimated on the basis of limited
data that 1 per cent of overall ex
penditures would be for basic re

search and 3 per cent for applied
research; he estimated that 26 per
cent would fall in the development
category and that 70 per cent
would fall in the technical support
area.7 This would indicate that a
substantial part of what are now
7 Hearings on Administered Prices, Part
18, U.S. Senate, 86th Congress, U.S.
Government Printing Office, 1960, p.
10511.

considered as research and devel
opment expenditures should be re
classified.
Better definition and classifica
tion of research and development
expenditures would ease the task
of planning and evaluating these
expenditures and make the assess
ments more realistic. If more con
sistency of definitions could be ar
rived at, companies could develop
a model such as the one described
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pansion of their product line
and sales contributions of their
through merger or acquisition. In
overall R&D effort with the per
such a pooling of interests there
formance of other companies and
can be distinct financial advantages
with that of the economy as a
both to the acquiring company and
whole.
Even without intercompany uni
the company acquired. The former
formity of definition, such a model
may have adequate cash reserves
and borrowing power yet be short
could be of internal value to a
company in evaluating its year-byof new products, whereas the latter
year R&D performance and in fore
may have the new products and
casting the return from proposed
technology yet lack the funds to
exploit them. The acquiring com
future levels of expenditures.
The primary emphasis of this ar
pany may conserve its cash by is
ticle is on evaluation of the re
suing its stock for the new com
sults of research rather than on
pany, and the owners of the
planning. The two are closely re
new company may find that hold
lated, however, and a few general
ing the stock of a isted company is
remarks about planning may be
preferable to their former position.
appropriate.
It is generally assumed, however,
that even a company electing to
grow by merger must also invest in
Planning
research and development. The
lower limit of such spending, some
Some years ago the pros and
times described as “the amount re
cons of industrial research were
listed in Punch as follows:
quired to stay in business,” is prob
ably determined by available per
It does no harm.
Many companies have gained
sonnel and facilities. The cash the
It reduces unemployment.
Visitors and shareholders alike
company generates internally to
the technical resources
are impressed by the sight of so
gether with the amount of money
needed for expansion of
much science and the smell
it can raise determines the upper
limit. The optimum rate of spend
hydrogen sulfide.
their product line through
One of these days someone may
ing depends on the company’s
find something that will make all
growth objective and its available
merger or acquisition.
the difference in your business. At
resources.
least, according to statistics, this is
not altogether impossible.
Uncertainties
Scientists are nice quiet lads
Any company engaged in sub
without vice.
The only real disadvantage is
stantial research must take into ac
cash.8
count the size of the commitment,
Despite the humorous intent,
the time before the money returns,
Punch’s last point is a serious one.
and the uncertainties of producing
It is an unalterable fact that money
and marketing at a profit. It is dif
spent on research and development
ficult to place a value on uncertain
reduces present profits. The pur
future profits. Furthermore, there is
pose, of course, is to stimulate fu
not always an exact relationship be
ture growth.
tween the size of the research and
Some companies grow by di
development expenditures and the
versification into new industries or
success of the research.
markets. Other companies grow
Forecasts of the financial results
within the same industry by inte
of the entire research program are
grating vertically from production
more likely to be accurate than
of raw materials to sale of the fin
forecasts for individual projects,
ished product in retail stores.
since productive and nonproduc
Many companies have gained the
tive projects can be expected to
cancel each other out. Thus, as in
the case of evaluation, overall fi
8Peter F. Drucker, Landmarks of To
nancial planning is more likely to
morrow, Harper & Brothers, New York,
be meaningful than the financial
1959, p. 20.
March-April, 1966
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classification,
they
stipulated that a company should
have shown a five-year com
pounded growth rate of at least 10
per cent annually in both sales and
earnings per share. Only thirteen
companies could meet both these
tests.
An analysis (see Figure 5) of one
of these growth companies shows
how it used its cash resources over
a seven-year period. There is a
noticeable relation between the re
search and development expendi
tures in the first few years and the
increase in plant and equipment
expenditures in the later years.
In the earlier years, after provi
sion for plant expansion and divi
dends, two-thirds of the remaining
working capital was spent on re
search and development. This ap
This chart shows how one growth company actually used its cash re
pears to have been a significant
sources over a seven-year period. Heavy R&D expenditures in the early
commitment for this company, but
years were followed by heavy capital spending in later years.
the apparent results seem to have
justified the decision to spend the
FIGURE 5
money for research. The company
seemingly has exploited the re
search effectively and by so doing
has built up its available resources
substantially.
Just how this company might
have arrived at such a decision ten
years ago is shown in Figure 6. The
minimum growth projected on the
chart would have doubled sales in
ten years. The maximum growth
line consists of a modest five-year
trend based on the resources avail
able at that time with a more am
bitious target for the following five
years when additional resources
were available.
It is not known whether this
company actually planned in this
manner, but the actual growth
curve suggests that it did. In any
case, the basic approach outlined
is a sound one.
This chart shows the way
which the growth company whose spending
There is clearly a need in almost
decisions were illustrated in Figure 5 may have developed them.
every company for overall planning
and evaluation of research and de
FIGURE 6
velopment expenditures that will
assure steady and continuous
growth
without unnecessary diver
planning for any given project.
cently joined with Moody’s In
sion
of
company funds into areas
How such overall financial plan
vestors Service to identify those
that
the
company cannot afford to
ning might be undertaken is illus
corporations that can truly be
exploit. It is hoped that some of
trated in Figure 5 (above) and
called growth companies.9 As the
the ideas presented in this article
Figure 6 (above).

will be helpful to this end.
9Duns Review, November,
The editors of Duns Review
re
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One of a series on topics of importance
to data
processing
: Management
Services,
Vol. 3, management
No. 2, March-April 1966 [whole issue]

Honeywell
report on
COBOL

COBOL, the collaborative effort by
computer user and manufacturer to develop a standard programming
medium for business data processing, has come of age. It has evolved as a precise, well defined and fully mature
data processing language. This report discusses the major factors behind the growing importance of COBOL,
indicates the cost and performance areas management must take into account when evaluating COBOL, and
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briefly describes Honeywell’s efforts
for users.

provide the best possible COBOL systems

Composed essentially of familiar business terms, COBOL can be learned more
easily by
programmers and help them become more productive sooner. As a
standard language, it aids communication between projects and between pro
grammers and management.
When properly implemented, COBOL simplifies the problem of exchanging pro
grams among various makes computers and eases the transition to newer, more
powerful models.

COBOL as a system minimizes program checkout and debugging, provides dis
ciplined documentation, and simplifies program maintenance.

COBOL —A TOOL FOR MANAGEMENT
Many of the nation’s largest users have adopted COBOL as their standard pro
gramming language. More and more prospective users are making COBOL a
pivotal issue in their computer selection process. As a result, COBOL has been, or is
being, implemented for virtually
major computer model or family models.

More than a common business-oriented language, COBOL is a powerful manage
ment tool that can provide definite and precise answers to problems in the six major
decision areas shown
In each
these areas, COBOL’s contribution
effective computer utilization can be measured directly in terms of time and
money saved.

1

DECISION AREA

HOW COBOL HELPS

INTERSYSTEM COMPATIBILITY

Machine independence of COBOL
language offers a substantial
reduction in programming costs.

... the effect of computer hard
ware differences
program and
systems conversion requirements.

2 INTRAPROJECT COMMUNICA

TION .. . the organization and

cooperation of project personnel.

STANDARDIZATION ... the uni

versality of a precisely defined
programming language.

PROGRAM TESTING ... the cost

of nonproductive debugging time.

PROGRAMMER TRAINING ...

the time takes a programmer to
become productive.

PROGRAM DOCUMENTATION . . .

the basis for program mainte
nance and modification.

Provides a communication
medium that offers a common
base for data nomenclature, flow
charting and programming
conventions.

Standards within the language
lead to standards within the
application area.

COBOL compilers always produce
mechanically correct code. Cleri
cal mistakes and logical errors
are quickly pinpointed and
eliminated, usually with only
one recompilation.
Programmers need be concerned
with only a finite number of
familiar terms, not the inner work
ings of the computer.

Close relationship between state
ment of problem and COBOL
solution to problem. Compiler
automatically provides compre
hensive program documentation.

https://egrove.olemiss.edu/mgmtservices/vol3/iss2/10

Consider the benefit of being able to move
from one computer to another without
a major reprogramming effort. As COBOL
language is not dependent on the logic of
any particular computer, any reprogram
ming effort is mainly a clerical one. More
over, one of the design features Honey
well’s Series 200 COBOL compilers makes
it possible for the compiler itself to perform
much this clerical function.
The following example, based on an actual
benchmark situation, demonstrates how
COBOL can minimize program conver
The program in the example
was, by comparison to the average COBOL
program, very large: 2,100 statements. It
was originally written to be run on a com
puter with 192,000 characters memory.
The program was converted to run on
a much smaller computer, a Honeywell
Model 200 with 32,000 characters of
memory. The following timetable gives a
breakdown of the total conversion time to
create an executable object program from
the original source program:
1. Preprocessing of 2100statement COBOL program
(A special feature to assist
the conversion process)

10

2. Programmer time to make
all manual changes indi
cated by preprocessing

60

3. First compilation (pro
duced object code greater
than 32K char.)

6 min.

4. Programmer time to
change program file block
descriptions

10 min.

5. Second compilation (pro
duced object program ex
ecutable in available mem
ory)

6 min.

Total conversion time to
create executable object pro
gram
1 hr. 32 min.

It is estimated that had the program been
written in the assembly language of the
original computer, reprogramming time
would have been measured not
hours,
or even days, but months.
36
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COBOL EFFICIENCY IS A FUNCTION
OF MANUFACTURER KNOW-HOW
A major feature of COBOL is that it shifts much of the re
sponsibility for the production
a program from the user’s
programming
to the computer manufacturer’s COBOL
programming staff. In effect, the experience and capabilities
the manufacturer’s
are placed at the disposal of the user
via the COBOL compiler. The quality of the translation from
source COBOL statements to machine codes depends very
heavily on the quality of the manufacturer’s implementation
COBOL.

COBOL program into its machine-language equiva
lent. Actually these two elements are only a small part
what might be called a total COBOL system. The
major portion of the total COBOL system cannot be
appreciated by evaluating just the language and the
compiler. In effect, the language and compiler can be
all but useless if an extensive array
features is not
provided to assist in the production, maintenance and
usage
COBOL programs. Conversely the value of
the total system can be diminished by a limited lan
guage or poorly designed compiler.

Granted that the compiler is a key element
the
overall system, a logical question would
“What
makes a good compiler?” or “Are there differences in
compilers?”

The answer comes from evaluating how well the com
piler stacks up in the following areas:

’S COBOL CREDENTIALS
Honeywell’s record of achievement
the implementation of
COBOL indicates the extensive background necessary to cre
ate a high-performance product.

1. Language Implemented — This includes not only
the number of language elements but the overall
power or richness of the language. Does it include
time-saving coding tools, such as the copy verb or
automatic segmentation the object program?

For example:

2. Compile Time — An important consideration,
since compilation is a parasitic operation using
valuable machine time for nonproduction work.
A compiler must offer optimum balance between
a high compilation rate and efficient object code. A
high-speed compiler makes it economically feas
ible to operate completely
source language for
even the most trivial changes
the program. No
machine-language patches are required.

Honeywell has been an active member of the CODASYL
committee since the committee’s inception.

Honeywell COBOL has been acclaimed as offering the fast
est compilation speeds at the lowest costs.

Honeywell produced one
directed COBOL compilers.

the first operational Syntax-

Honeywell COBOL offers the most comprehensive set
implementations of DOD COBOL language elements.
Honeywell Series 200 COBOL D offers the greatest number
of DOD COBOL language elements in a compiler requiring
only 16,000 characters of memory.
Honeywell Series 200 COBOL B offers a compact compiler
capable operating in as few as 8,000 characters of memory,
yet using a fully compatible language subset.

And Honeywell is continually reinvesting
COBOL experi
ence in the design of new compilers as well as in the upgrading
of existing Honeywell COBOL systems.

COBOL IS MORE THAN A LANGUAGE
AND A COMPILER
Many computer users tend to associate the term COBOL with
just two elements — a manufacturer’s selection of COBOL
language elements and the compiler provided for translating a
Published by eGrove, 1966
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3. Object Code Efficiency — How does the code pro
duced by the compiler compare with the code pro
duced by the computer’s assembly system?

4. Reliability — How reliable is the compiler? Does
it work when you want it to? Does the compiler
introduce undetected errors into the object code?
The summary table on the last page shows the capabil
ities the Honeywell Series 200 COBOL compiler
in these important areas.

Now take a look beyond the compiler, at the total
COBOL system. The depth of coverage
this area
is a measure
the manufacturer’s commitment
COBOL. This is where the impact of COBOL really
lies. This is where the manufacturer provides the tools
for the preparation, maintenance and execution of
COBOL programs.
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Each level affords a rich and powerful implementation
the COBOL language and a fast and efficient compiler.
Moreover, all levels incorporate the program preparation,
of
execution and maintenance capabilities that distinguish a
total system from just a compiler.

More specifically, the following is a list of system features
that are all-important in the efficient application of
COBOL, yet have had all too little recognition in its over
evaluation.

Make Your Own Comparison
The following table lists the characteristics of Honeywell
Series 200 COBOL (16K level). You can compare the
superior capabilities of Honeywell COBOL D with those
of any competitive system
similar design level simply
by filling the blank column in the table.

CHECK LIST OF COBOL SYSTEM FEATURES

Program Preparation

•
•
•
•
•
•
•
•

Source-language file maintenance
Library copy facilities
Batch compilation
Load-and-go facility
Fastdiagnosticscan
Composite program listing with imbedded diagnostics
Monitor control
Environmental adaptability

Program Execution and Maintenance
• Object program file maintenance
• Job-oriented testing
• Monitor control
• Debugging facilities
• Object-time file relocation
• Dynamic control of I/O channels

Memory Required for Compiler

Operating System Overhead
Language Elements
Minimum Peripheral
Configuration

Compile Time for Typical
COBOL Programs:
500 statements
1000 statements

In short, any attempt to evaluate COBOL on the basis of
compiler speed and language implementation alone is
like judging a cake solely by its frosting.

Compilation
Statements

HONEYWELL SERIES 200 COBOL
Honeywell
implementing COBOL for Series 200 has
taken a modular approach consistent with its operating
system design concept. Series 200 COBOL consists of five
levels, each identified by its minimum memory require
ments. The five levels are: 8,000, 16,000, 32,000, 65,000,
and 131,000 characters of memory, including operating
system memory requirements.

System Features:

E F G

D: Honeywell EDP
60 Walnut Street
Hills, Mass. 02181
Attention: Information Services

Name
tie
Company

Other

14K
2K
270

4 tapes
card reader
card punch
printer

1.7 min.
2.9 min.

Per 100

Object Code Efficiency

19 cents
85-90%

Stacked-job Operation?

Yes

Composite Program Listing?

Yes

Fast Diagnostic Scan?

Yes

Library Copy Facilities?

Yes

Job-Oriented Testing?

Yes

Operating System Controlled?

Yes

Environmental Adaptability?

Yes

Load-and-go?

Yes

Extensive Debugging Facilities? Yes

ease send me your publication entitled “COBOL Orienta
tion for Management.”

_—___

___
-----------

WRITE FOR MORE ON HONEYWELL COBOL
For in-depth coverage of the points discussed in this report,
send for the Honeywell publication entitled “COBOL
Orientation for Management.” This booklet includes a
description of all levels of Honeywell Series 200 COBOL.

Honeywell

Address

ty

Core Memory Required

Honeywell
COBOL D
16K

State

Zip Code

https://egrove.olemiss.edu/mgmtservices/vol3/iss2/10
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Although the use of work measurement
the office
is growing, many are still skeptical of
effective
ness, particularly in small organizations.
case
history — from a 90-person office — illustrates —

HOW HANES HOSIERY USES
CLERICAL WORK MEASUREMENT
by Thomas G. Eshelman
Hanes Corporation

age, at about 85 per cent of stan
a carefully planned
dard. We calculate this to be an
management approach, Hanes
Hosiery Division of Hanes Corpo increase in efficiency of approxi
mately 15 per cent, which, for the
ration, Winston-Salem, North Caro

jobs studied, comes to some $27,000
lina, has succeeded in puncturing
a year.
two popular myths about  clerical
But savings, helpful though they
work measurement: that industrial
are, aren’t the whole story. For
engineering techniques originally
the greatest benefit has come in the
designed for the factory won’t work
form of improved management
in the office and that a company
planning and control. Actually, we
needs a giant office force to get any
would hate to think how we could
real savings.
have managed to run the office
We have an office force of about
without work measurement. Its
90 people. After two years of ex
chief value comes from knowing
perience with office standards we
how
many people you need and
have slightly more than half of our
from
knowing when work loads
clerical jobs covered. Employees
are
reasonably
equitable.
on these jobs perform, on the aver
hrough

T

March-April,
Published
by eGrove,1966
1966



We undertook work measure
ment in the office because clerical
costs were rising out of proportion
to the sales growth curve, steep
though that was. Our aim was to
bring these costs into line and
under a reasonable degree of con
trol. We were interested primarily
in skimming the cream of poten
tial savings, not in engaging in a
perfectionistic exercise.
Before the program was initi
ated, management set some firm
ground rules:
1. Supervisors would have a key
role. They would be brought into
the program early, given an under
standing of the principles of meas
37
39

in

Services:
Magazine
of Planning,
andthe
Controls,
3 [1966],
No. 2, Art. 10suited to anal
used
to do it,Systems,
looks up
stan Vol.as
urement, Management
and encouraged
to Apar

to be particularly
dard time value for each motion
ticipate.
of clerical tasks. The motion
involved, and adds them all up.
2. No one would lose his job be
patterns are broad enough to be
Thus, the analyst does not have
cause of the program. Excess per
readily identified and recorded by
to do his own timing (by a stop
sonnel would be given temporary
any intelligent person with a little

watch or other means), but he
assignments, retrained — even paid
training; the analyst need not be
does have to be able to break the
to stay home if necessary. Normal
an industrial engineer provided he
task down into its component mo
attrition would, it was hoped, bal
or she is taught the technique by a
tions.
qualified professional.
ance employment needs over time.
The motions timed are extremely
3. An outside consultant would
Our standards were set by an
basic — for example, reach, grasp,
be used. Although Hanes’ indus
intelligent girl selected from our
and release — and the times re
trial engineering department had
own office staff and trained on the
quired
to perform them are minute.
had extensive Work measurement
job by the consultant. She did most
For this reason, MTM has its own
experience in the plant, we recog
of the work, under the general
time
unit, the TMU (Time Meas
nized that a different type of ex
supervision of the author (who was
urement Unit), which is equal to
then office manager). A member of
pertise was required to bring stan
one
one hundred-thousandth
an
the Hanes industrial engineering
dards to the office. Furthermore,
hour or about one twenty-eighth of
the psychology of application
department also participated in the
a second.
MCD training and assisted in set
would be quite different.
Under the original MTM system,
4. Patience and moderation must
ting initial standards; the MCD
a one-minute operation may in
prevail. Although we hoped that
analyst is now in the industrial en
volve several hundred motions re
the program would progress with
gineering department. The role of
quiring several pages of forms for
the consultants was essentially to
“all deliberate speed,” we did not
recording. Obviously, the time and
want anyone to be put under ex
train us, to assist in the first in
effort the analyst must spend to do
stallation, and then to make them
cessive pressure for results.
this are worth while only for highly
selves available for whatever fol
repetitive operations.
low-up counseling was needed.
MCD technique
As a result, the more advanced
predetermined time systems in use
After investigating several pos
Developing standards
today utilize tables of standard
sible sources of outside assistance,
times for much broader groupings
Hanes retained Serge A. Birn Com
The payroll department was se
of motions than such basic MTM
pany, Louisville, Kentucky, man
lected for the initial installation.
measurements as “Reach to object
agement consultants with consider
From discussion of the depart
in fixed location six inches away.”
able experience in clerical work
mental work with the supervisor
This grouping of motions may make
measurement. The Birn organiza
the analyst prepared a list of the
the time values slightly less ac
actual tasks performed in the de
tion had developed the work meas
curate. (Actually, tests have shown
partment. She then observed an
urement technique of Master Cler
they seldom vary more than 5
ical Data (MCD), a simplification
employee or two in action per
per
cent from those calculated
of Methods Time Measurement
forming each task. Her observations
with the MTM tables.) But it
(MTM) especially suited to cleri
of the procedures used, on which
makes
the technique a practical
cal applications.
she made detailed notes, were sup
one for work that is not repetitive
plemented by interviews with the
MTM,
was explained more
enough to make the detailed anal
employees.
fully in a previous issue of Man
of basic MTM economical.
For each task she then prepared
agement Services (see M/S, No
Clerical
work
is
an
obvious
ex
vember-December ’65, p. 35), pro
a Clerical Methods Analysis Sheet
ample.
(or “Pattern”), shown in Figure 1
vides a set of tables of established
MCD offers tables of time values
on page 39. The first column on this
time values for the basic motions
motions combined in such a way
required to perform common tasks
sheet lists the motions used in per
forming the task. The motions are
in industry. These time values
identified by their MCD code,
THOMAS G. ESHELMAN
were determined originally from
is assistant treasurer of
which utilizes an alpha-mnemonic
study of micromotion films show
Hanes Corporation, Win
system for quick identification.
ing workers performing basic mo
ston-Salem, North Caro
lina.
Before
assuming
GBT, for example, means Get
tions. A number of workers were
his present position, he
Batch (of papers or cards) and
studied and their times averaged
ved as manager
of
office
aside to Table. GST means Get
to arrive at a time standard con
data processing,
manager, secretary, and
Single sheet (or card) and aside
sidered to be that of an average
vice president - adminis
to
Table. Additional information
worker
average skill working at
tration for the Hanes Hosiery Division of
Hanes Corp. He is a former president of
about the motion, if necessary,
an average rate of speed.
the Data Processing Management Association
is recorded in the column headed
To set a time standard for a task,
and vice president of the Administrative Man
Description.
the analyst records the motions
agement Society.
38
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Work units are the standard
time Services, Vol. 3, No. 2, March-April 1966CLERICAL
: Management
[wholeMETHODS
issue]
ANALYSIS SHEET
values (in TMU’s), obtained from
Summary No.
the tables on the MCD card (see
Figure 2 on page 40). Frequency is
the number of times the motion is
used in the particular phase of the
job referred to; it is recorded from
the analyst’s notes of her observa
tions and interviews. The analyst
_______
multiplies the number of work
units by the frequency to deter
mine the total work units for each
element and then adds the work
units for the various elements to
get a total for the task (11,548
TMU’s in the case of the job il
lustrated in Figure 1).
Judgment and experience are re
quired both in the identification of
motions and in the choice of a
unit of performance in which the
standard will be quoted — number
of cards handled, number of words
typed, number of total occurrences,
and the like. In this case the ana
lyst noted that 150 was an average
number of cards handled, figured
the total work units on this basis,
and then divided the total by 150
to arrive at a figure of 77 work
units per card. Thus, the standard
becomes usable no matter how
many cards the girl actually sorts
on a given day.
When all the "patterns” in a
particular group of tasks had been
completed, they were summarized
on the Job Summary form shown
in Figure 3 on page 41. The first
three columns list the summary job
codes and the task codes for the
FIGURE I
tasks studied, with descriptions. In
the fourth column the standard
TMU’s per unit are totaled for
each job. The last two columns
than punching, standards for veri
analysis and the setting of stan
show the average number of units
fiers were set at 92.2 per cent of
dards
in
the
payroll
department,
for the job and the standard time
those for key punch operators.
the
same technique was applied
for that number of units (in hours
Setting the standards was, of
to other clerical departments at
rather than in TMU’s). This form,
course,
only the first step. What
Hanes.
A
slightly
different
ap
which is largely for the analyst’s
counts is the way they are used.
proach was used for key punch
own reference, enables her to tell
The system we set up for apply
operators and verifiers. Because of
at a glance what the total times for
ing the standards does, of course,
the repetitive nature of the key
average jobs are in standard hours.
involve some paperwork. The basic
punch operation, a more detailed
Finally, the codes and standards
record is the Daily Task Report
analysis is economically justified.
were punched on cards and stored
(shown in Figure
on page 42)
For key punch operations we used
in the computer, where they are
maintained by all clerical em
a special set of time values, de
used to calculate weekly perform
ployees. Each employee has her
veloped by the consultants, which
own form, which lists every task
ances as percentages of standard
was based on a finer breakdown of
she normally performs and re
motions. Since it was found that
performance.
minds her of its unit of measure.
verifying can be done more rapidly
After completion of the methods
March-April, 1966
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BODY ELEMENTS
Code

BSA
BSS
BV
BW

Time

208
122
61
17

EYE ELEMENTS
Code

GET AND ASIDE ELEMENTS

Time

ED
EM
EDRO1
EDRO2
ERWO1
ERW02
ES

Get

11
(1 Per Inch)
7
1 1
5
11
11

CALCULATING ELEMENTS
Code

CAE
CAKO1
CAKO2
CATO1
CATO2
CCCO1
CCCO2
CCCO3
CCD
CCEO1
CCEO2
CCKO1
CCKO2
CCMO1
CCMO2
CCR
CCSO1
CCSO2
CCSO3
CMA
CMC
CMD
CMM
CMS

Time

16
5
6
19
26
6
12
12 + 3.5C
+ 29D
9
13 + 3.5C
5
7 + 5D
15 + 22D
22D
5 + 3.5C
10
12
18
15D + 7C + 11
1 1
(106 + 89d) Q
52Mm + 40m + 29
15D + 22C —

FASTENING ELEMENTS
Code

Time

FBS
FCP
FCTO1
FCTO2
FP
FSHO1
FSHO2
FST01
FSTO2
FSR
FTC

50
65
28
46
35
20
52
84

Code

GB
GL
GMO

Time

22
40
14
31
48

Code

LFS
LGF

LID

25
20

HANDLE PAPER ELEMENTS

LOCATING ELEMENTS

LCA
LCG
LCS
LFA
LFG

GF
GH
GPB
GPS
GTB
GTL
GTS
—

Time

34
GSO
20
GSA
31
17
GVJ
—
GET AND ASIDE COMBINED
GBF
54
GSF
44
GBH
49
GSH
39
GBP
66
GSP
GBT
49
GST
36
GLT
59
GVFO1
46
GMFO1
41
GVFO2
54
GMFO2
50
41
GVHO1
GMHO1
36
GVHO2
49
GMHO2
45
GVTO1
38
GMTO1
33
GVTO2
46
—
GMTO2
42
—

Code

Code

29
28
16
25
19
15
21
29

Code

Time

18
4
9
28
35

HCI
HCF
HCA
HDG
HDH
HDI
HFGO1
HFGO2
HFNO1
HFNO2
HFSO1
HFS02

Time

Code

39
66
48
25

HJCO1
HJCO2
HJSO1
HJSO2
HPH
HPS
HPI
HSF
HSG
HTC
HTN
HU

36
84
100
44
60
63
79

MAILING ELEMENTS
Code

Aside
Time

Time

5
9
8
12
30
47
36
23
27
32
23
30

Time

MAA
MAF
MAE
MAH
MAP
MEB
MEI01
MEI02
MEOO1
ME002
MESO1
MESO2
MESO3
MFM01
MFM02
MFSO1

30
60

99
82

50
62
47
39
80
95
1 1
—
95

Code

MFSO2
MFS03
MFS04
MFSO5
MILO1
MILO2
MIS01
MISO2
MISO3
MPA
MPMO1
MPM02
MPSO1
MPSO2
MPSO3
MSA

Time

258
47
212
49
49
85
13
56
49
21
37
1 1
99
24
26
49

OPEN AND CLOSE ELEMENTS
Code

Time

OBA
OBCO1
OBCO2
OBP
OBR
ODDO1
ODDO2
ODF
ODH

173
48
73
67
62
62
76
77
74

Code

ODK
ODL
ODS
OF
OTC
OTF
OTH
OTL
OTS

Time

53
68
21
98
106
95
35
71
69

TIME CONVERSION TABLE

1 UNIT = .00001
= .0006 minute
= .036
second

FIGURE 2

The tasks are grouped in the order
in which they are usually per
formed.
Every day the employee records
the number of units of each task
she completed that day. At the end
of the week she turns the report
in to her supervisor.
The work measurement analyst
checks the sheets for obvious er
37
rors. (The
employee may, for
ex
GMJ
ample, have recorded the wrong
35
units or put a figure in the wrong
box.) Then she extends the totals
and enters the identifying code
numbers for the department and
the employee, 55the actual hours
worked (from the employee’s time
card, which is punched in and out
daily), and the employee’s time
allowance for personal time, de
lays, and the like.
The completed task reports then
go to the key punch depart
ment, where an operator records on
punched cards all the important
information (the analyst’s entries
40

and the first and last columns of
the report—the task code numbers
and total frequencies for the week).
The result is a deck of IBM cards
for each employee, one for each
task she performed during the
week.
Since the key punch operators
and verifiers have more standard
ized jobs, their daily task reports
are simpler. The operator simply
lists the job code number (which
is on the program card that she
loads into the key punch machine
for each assignment) and the num
ber of cards punched. (She gauges
the number of cards with a special
ruler that gives a sufficiently ac
curate estimate.) The verifier’s re
port is similar except that she en
ters the number of errors found and
the code numbers of the operators
responsible for them.
Cards containing errors are re
turned to the operators who made
them. The time they spend correct
ing the errors is charged against

https://egrove.olemiss.edu/mgmtservices/vol3/iss2/10

their time allowances for delay and
personal time. This helps to keep
errors under control.
The daily reports for the punch
ers and verifiers are punched onto
cards after the analyst has entered
the actual hours worked (from the
time clock).
All the cards are processed by
the IBM 1401 computer, which
produces two reports. The Depart
mental Summary, illustrated in
Figure B on page 43, shows actual
hours worked by each employee
(in the first column on the right
hand side of the sheet), hours of
standard work (in the third right
hand column), and performances
as a percentage of standard, in
cluding appropriate allowances (in
the last column). At the bottom
of the report the computer sup
plies totals for the department. To
accomplish this, the computer is
loaded with the deck of standard
times for all tasks so that it can
multiply by frequency and then
Management Services
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SUMMARY issue]
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allowances. Services, Vol. 3, No. 2, March-April 1966JOB[whole
To the computer printout the
Dept:_
analyst adds the comparable de
partmental performance percent
age for the previous week and a
four-week average. The completed
departmental summary is given to
the departmental supervisor on the
Wednesday following the week
the work of which is covered.
more elaborate report, pre
pared automatically by the com
puter, shows the total amount of
work done — by task, not by em
ployee. This report is used by the
analyst as a rough check on em
ployee reports, but its principal
application is as a guide in sched
uling work and balancing work
loads.
For the office manager the ana
lyst prepares an overall Office Per
formance Report (Figure C on
page 43). This shows actual and
standard hours and performance as
a percentage of standard for each
department and for the entire of
fice. The overall performance rat
ing is compared with that for the
week before. To this report are at
FIGURE 3
tached copies of the detailed re
ports (by employee), in case the
office manager wants more detail.
possible fair, unbiased evaluation
paring their own performance with
of each operator’s production per
the averages for their departments.
Use of reports
formance.
Other employees do not see their
2. It provides a means by which
performance ratings, but they
The office manager receives his
a
supervisor can follow trainees’
know
they
are
being
measured.
summary of departmental per
week-to-week
progress closely and
formance weekly and scans the
compare
it
with
that of earlier
figures. He expects some fluctua
Supervisory reaction
trainees.
tion and frequently knows by ex
3. Operators are stimulated to
At Hanes, as in most offices
perience, without further investi
increase
their level of production
without
previous
experience
in
gation, what the causes are.
even
without
pressure from their
work
measurement,
both
employees
Even when a department seems
supervisors.
Most
people are nat
and
supervisors
were
skeptical
at
to be lagging, the office manager
urally
competitive
and want to be
first.
But
management
enlisted
the
never takes action on the basis of
the
best
—
or
at
least
among the
supervisors
’
aid
from
the
outset;
one or two reports. He knows that
best. An operator is not discour
they
were
invited
into
the
early
the departmental supervisor sees
aged from working hard for fear
planning and were kept informed
the report, too, and will probably
that her effort will not be noticed;
through the installation. The pro
correct the situation on his own if
she knows that it is reflected in
gram was not presented to the
left to do so. Only when a prob
her weekly efficiency rating. On
employees as a major change; they
lem persists for several weeks does
the other side of the coin, she is
were encouraged to take it for
the office manager intervene.
discouraged from wasting time be
granted as another logical step in
Departmental supervisors note
tween jobs because she knows that
a well managed company.
individual performance records and
unproductive time will show up
As a result, supervisors are gen
use them
a guide in managing.
in the rating. In fact, when there
erally pleased with the MCD pro
They watch for trends and check
is not enough work to go around,
gram. One year after its installa
progress of new employees. Key
operators even compete for the
tion one supervisor listed the fol
punch operators and verifiers re
work that is available.
lowing benefits:
ceive personalized summaries com4. The reports bring to the
1. Work measurement makes

March-April, 1966
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DAILY
TASK Systems,
REPORT
Management Services: A Magazine of
Planning,
and Controls, Vol. 3 [1966], No. 2, Art. 10

DEPT

CODE

213 ORDER AND BILL I

214

NAME

TASK DESCRIPTION

WEEK ENDING

PER ONE UNIT

711

CHAIN STORE-TYPE ON 632

INVOICE

712

PINK ORDER-TYPE ON 632

INVOICE

717

DITTO COPIES OF J CASES

DAILY

M

T

w

T

F

5/30/65

s

TOTAL

TRAVELER PREPARATION
611

RUN FIN TRAV ON DITTO

INCH

609

TYPE FINISHING MASTER

MASTER

612

CHECK FIN TRAV AGAINST ORDER

MASTER SET

613

CHECK OFF ANO SEP FIN TRAV

MASTER SET

616

SORT FIN TRAV TO STYLE

COLOR BATCH

617

SORT FIN TRAV TO COLOR

STYLE

618

CHK FIN TRAV AGAINST DYE SHEET

COLOR BATCH

624

RUN MENDER TRAV ON DITTO

BATCH

501

ASSIGN LIST NUMBERS

LIST NO

FIGURE A

supervisor’s attention any operator
who is falling below the average
range of the group. This enables
the supervisor to manage by ex
ception, giving extra help to enable
this operator to improve her per
formance. The question of whether
she really is producing at a level
below par cannot become an is
sue, as it does in many offices
without work measurement, be
cause the supervisor is not acting
on the basis of a general impres
sion; he has figures to back up his
contention.
5. Consistently sub-par opera
tors can be weeded out relatively
easily. Without the aid of clerical
work measurement methods, the
supervisor might have more diffi
culty spotting them.
6. The objectivity of the system
reduces hard feelings on the part
of operators who must be termi
nated. They tend to accept the de
cision, not as a personal evalua
tion by the supervisor but rather
as the result of their own inability
42

to meet predetermined standards
that the other operators are able
to meet.
All this has required — and still
requires — some investment of time
by management and employees.
After the training phase was com
pleted the analyst spent most of
her time for the next year on the
program — studying additional jobs,
maintaining records on those al
ready studied, and updating stan
dards to incorporate any changes
in methods or work content.
Loosely maintained standards can
wreck any measurement program,
so we resolved from the beginning
to keep standards current. In the
first year of the program,
it went
through its shakedown period,
updating took half of the analyst’s
time. Now, however, partly be
cause the program is operating
smoothly and partly because the
computer does most of the work,
updating requires only a couple of
hours a week.
The computer plays a significant

https://egrove.olemiss.edu/mgmtservices/vol3/iss2/10

role in enabling us to get full
benefit from our office standards.
The paperwork, if done manually,
would take at least two days a
week of the analyst’s time. Now,
however, it takes only about half
a day a week of her time, a couple
of hours a week of keypunching,
and a weekly fifteen-minute run
on the computer.
The project also took about half
of my time as office manager for
the first six weeks. This may seem
like a lot, but we were convinced
that someone in office management
had to be deeply involved in a
program like this to insure its suc
cess. We felt we were on the right
track, and we did not want to risk
failure by neglecting to give the
MCD program full management at
tention from its initiation through
its completion.
The results have been highly
satisfactory. As was indicated ear
lier, we did not approach this as
a pure engineering study; we were
not looking for a textbook appliManagement Services
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cation. All we wanted
was some Services, Vol. 3, No. 2, March-AprilDEPARTMENTAL
SUMMARY
kind of yardstick — not necessarily
37 25
2
201
32
a perfect one, just something that
would be better than nothing. We
37 75
2
202
28
felt that it would be enough to cut
out most of the fat.
2
206
33 50
22
It is hard to say what the results
might have been with a more per
2
208
33 75
21
fectionistic approach, but these
36 42
typical departmental improvement
2
209
33
records seem impressive enough
33 25
2
211
7
to us:
Payroll—In just over two months
2
214
37 50
38
after the program was initiated, the
payroll department had been re
2
215
37 50
18
duced from eleven to nine people.
Before standards, performance av
2
216
30 00
17
eraged about 63 per cent of stan
2
220
38 25
41
dard. Now it averages 85 per cent
— an improvement of more than
19
2
222
30 00
one-third.
Order and billing—Supervision in
the order and billing department
was better at the outset. Even so,
the improvement netted out at 12
to 15 per cent.
Key punch—The key punch de
partment had already been meas
ured — by a system that the girls
resented. Nevertheless, under the
FIGURE B
new program performance in
creased 10 per cent.
In 1960 and 1961, before in
C
stallation of the MCD system,
Hanes’ office force increased 55
OFFICE PERFORMANCE REPORT
per cent, from 63 to 98 people.
Sales were growing during this
Week Ending
3
period, too, but hardly at that
FIGURE
rate.
Actual
Standard
DEPARTMENT
Hours
.. Maura
Since work measurement was in
troduced, Hanes’ volume of busi
01 Payroll
ness has continued to increase.
But now the office force is down
02 Order & Billing
11 per cent, to 90 people. The
trend of increasing labor costs in
03
Punch
the office has been reversed. The
work measurement program is not
04 Credit Union
the only reason for this improve
ment — computers were also in
05 Sales
stalled in this period — but we are
inclined to give MCD at least
06 Production Control
three-fourths of the credit.
Measurement is our unseen su
pervisor. The simple fact that peo
ple have to report what they are
doing every day is in itself worth
while. Employees unquestionably
TOTAL
work harder if they feel the
boss knows what they are ac
complishing.
Last Week
March-April, 1966
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One branch of management services leads inevitably
to another and the scope of such
continues
expand. For instance, consider the leading role
by an accounting
the —

RENAISSANCE OF CLEVELAND, OHIO
by Robert Smith, Editor

large cities, Cleveland,
1963. In the outlying areas, on the
other hand, retail sales more than
the eighth largest city in the
United States, has its problems. Its doubled during the same period.
Cleveland’s
downtown area,
population dropped by nearly
which should be the healthy retail
50,000 between the 1950 and 1960
ing, transient, and entertainment
A censuses while its suburbs grew by
center for a prosperous city, is in
more than that amount.
It is the largest metropolitan
stead a grim, rather unprepossess
ing business and manufacturing
area centered in the East-West
center, thronged by day, deserted
axis between New York and Chi
cago, and its overall growth pat
by night, surrounded by a ring
prosperous suburbs.
tern is typical of that of other ma
ture Northern industrial cities such
But Cleveland, after many false
starts and some mistakes, is doing
as Detroit and Pittsburgh.
something about its problems. Pre
Retail sales in its major down
dominant in the planning is an
town shopping area declined by
ambitious program developed by
14.6 per cent—$68 million—in the
the CPA firm of Ernst & Ernst
nine-year period between 1954 and
ike most

L

44
https://egrove.olemiss.edu/mgmtservices/vol3/iss2/10

in

firm


services

to revitalize downtown Cleveland.
bit out of character for an ac
counting firm? For many it would
be, but for Ernst & Ernst it is a
familiar role. During the last ten
years, Ernst & Ernst has under
taken economic, community de
velopment, and urban revitaliza
tion projects for a broad cross sec
tion of cities, public agencies, and
industries alike. Ernst & Ernst, like
many accounting and consulting
firms, were old hands at industrial
development and site location.
Many urban redevelopment pro
grams employed the same process
in reverse.
What can a community do to
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Vol. The
3, No.plan
2, March-April
1966 [whole issue]
a plan.
was primarily
make itself more attractive
to busi Services,
major new office building, one of
ness or a better place in which to
oriented to downtown physical
the first built in the downtown area
needs with little consideration of
work and live?
since the early twenties. Phase II
The basic approach involves the
the economic “facts of life.”
of the project visualized high-rise
application of a set of simple cri
Moreover, community coopera
and low-rise apartment houses—
tion had not been enlisted. Local
teria:
the first residential construction in
1. Create a balance sheet of ap
property owners, real estate inter
downtown Cleveland in decades.
ests, and banks, always conserva
plicable community assets and lia
The effect on the somnolent
tive, were slow to cooperate. Build
bilities.
downtown interests was immediate.
2. Develop a plan to eliminate
ings built in the early twenties
Erieview Tower, the skyscraper of
or minimize the liabilities and
were left
they had been. The
fice building, was new, sleek, and
simultaneously capitalize on com
general attitude was: If a building’s
glamorous; it not only attracted
munity assets.
making money, why spend any
new headquarters offices to the
3. Involve all sectors of the com
thing on it?
downtown area, but it began to
munity — newspapers, politicians,
siphon tenants away from its fortyBut the Cleveland Development
and business and labor leaders
Foundation, headed by Cleveland’s
year-old competitors. Real estate
alike — to help create the “vehicle”
industrial, financial, and business
groups that had experienced high
or task force necessary to carry out
leadership, including Republic
occupancy rates in their old build
Steel’s Thomas F. Patton, Eaton,
ings suddenly found that they were
the plan.
Yale & Towne’s John Virden, and
losing tenants. And various down
others, proved too resourceful to
town interests that had been at
Economic approach
odds with each other for years sud
accept this defeat.
The Foundation had been orga
Thus, Ernst & Ernst approaches
denly found themselves faced with
a common peril.
nized to promote closer coopera
community redevelopment primar
tion between business interests and
ily from an economic viewpoint
the city administration — primarily
rather than in terms of the area’s
New plan suggested
in the areas of public housing and
physical needs. They believe that
urban redevelopment. Now the
lack of sound economic and finan
With the stimulus of the Cleve
cial planning and “selling” of con
land Development Foundation, the
city and progressive elements in
principal interests, conservative and
cepts through the active involve
the Cleveland Development group
progressive alike, in the commu
ment of many different interests
teamed up for a swift coup that
nity began to recognize the need
has been the principal reason un
prodded the more conservative
for collective action to rehabilitate
derlying the failure of many urban
business group into doing some
the entire downtown area. And
plans.
thing about the entire downtown
Ernst & Ernst, as the best known
area.
The Ernst & Ernst economic de
Cleveland consulting organization
velopment specialists are not city
with experience in urban redevel
planners. Rather they view them
Erieview
opment, was brought in to help co
selves as coordinators who help de
ordinate efforts.
With the full support of the De
velop and guide the community
An Ernst & Ernst team, headed
leaders to work together for the
velopment Foundation, the city ad
by K. S. Caldwell, a firm principal,
ministration, then under the leader
benefit of all sectors of the com
and G. McCay, a top economic de
munity.
ship of Anthony J. Celebrezze, who
velopment specialist, studied the
later became Secretary of Health,
Cleveland has run the gamut
plans made for Cleveland for 1975,
Education, and Welfare, carved
from the traditional planning ap
what had already been done in the
out one of the largest-scale down
proach to the more fundamental
Erieview project, and Cleveland’s
town urban renewal programs in
but more effective development ap
economic prospects.
the nation — Erieview.
proach espoused by Ernst & Ernst.
A
163-acre
site
in
the
north
Many elements of the 1975 plan
And now, after years of stagnation,
east
section
of
the
downtown
area
had
been incorporated into the
radical changes are under way in
was
designated
an
urban
renewal
Erieview
project; thus the 1975 plan
its downtown area — changes for
area.
Under
urban
renewal
status,
was no longer valid. A tremendous
the better.
the development authority has the
need was foreseen to have more
Let’s briefly review the Cleve
power of eminent domain. Slum
people working in the downtown
land situation. In 1959, the Cleve
and blighted structures can be con
area. More people would occupy
land City Plan Commission, with
demned and razed; all new struc
more office space, help retail trade,
the financial assistance of several
tures must conform to a rigid code
and serve an important economic
local foundations, prepared a new
and
be
designed
for
specific
uses.
“
generator.” But it would be diffi
and ambitious plan for future
Venture
capital
was
found
and
cult
to get more people — which
downtown development entitled
Phase 1 of the Erieview project got
means more major employers — to
“Downtown Cleveland — 1975.”
under way—the construction of a
move to Cleveland unless downAnd that was what it remained —
March-April, 1966
Published
by eGrove, 1966
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town Cleveland could be made
recognition and was stimulating
competitive with other major of
added confidence and investor in
fice centers.
terest in downtown.
So Ernst & Ernst suggested in
• A wide range of finance and
its overall report, “Guidelines for
government services along with one
Action,” two complementary plans,
of the nation’s largest and most
one a short-range program that
modern exhibit convention centers.
could be implemented within a
• A concentration of the above
year to two years to make the en
functions that made them easily ac
tire downtown area more attractive
cessible to one another.
and livable, the other a strong con
• Good access from a central
crete effort by the entire down
transportation complex of air,
town community to attract more
water, rail, highway, and suburban
businesses to Cleveland.
rapid transit not found in any other
The short-range program was di
downtown in the country.
rected toward these objectives:
Liabilities were listed as these:
1. Improving the physical ap
• Increasing urban sprawl.
Cleveland’s assets:
pearance and housekeeping of the
• High downtown land costs.
downtown.
• Increased auto congestion
• A central retail core that
2. Improving circulation, trans
brought about by limited high
could easily be adapted
portation, and parking in the down
ways, streets, and parking.
to a shopping mall
town and access to and from it.
• High downtown property op
• A strong existing office
3. Providing a better mix of
erating costs—taxes, labor, rents.
goods and services in the down
• Lack of the downtown or com
complex
town section.
munity leadership needed to help
• A wide range of finance
4. Coordinating and unifying
overcome core area problems.
and government services
the efforts of the area’s merchants,
However, many of the assets
property owners, and realty and
are potential assets rather than
•
good transportation
development organizations to pro
existing ones. The central retail
complex
mote the downtown, its office fa
core — stretching almost a mile
cilities, stores, and services.
along Euclid Avenue between two
5. Creating a physical plan for
major department stores — would
the total downtown and specific de
be an asset if it were properly de
Cleveland’s liabilities:
velopment plans for projects to en
veloped with the proper mix of
• High downtown land
hance downtown investment, econ
shops and services.
costs
omy, and service.
By the same token, Cleveland’s
overall transportation system is
• Automobile congestion
good. However, its Rapid Transit
Central group stipulated
because of limited
System was designed for the com
streets and parking
And finally, Ernst & Ernst
muter, not for the downtown shop
warned, to be successful, an effec
per. This is unfortunate in that
facilities
tive and unified downtown organi
the shopper coming from an out
• Lack of integrated
zation must be developed to carry
lying area to the downtown has to
community leadership
out needed plans — an organization
go to the railroad station and then
which must represent all major
make his way by bus to his even
downtown interests. They pointed
tual destination. This might be a
out that Cleveland’s downtown had
mile or so away. But still, Euclid
much going for it. Its assets in
Avenue and the Transit System are
cluded:
strong assets; the facilities do exist;
they are not planners’ dreams.
•
central retail core (currently
The shop buildings exist along
with few vacancies) that was or
Euclid; it is a question of im
iented toward the most modern re
proving their appearance and up
gional shopping center design with
grading merchandise and selling
a mall (Euclid Avenue), anchored
at either end by major department
methods. The Rapid Transit Sys
stores, that provided a wide variety
tem is there. It would have to be
extended to serve the downtown.
of goods and services.
By the same token, there is ade
• A strong existing office com
plex and an emerging new one that
quate office space in downtown
Cleveland in total. Many buildings
had brought Cleveland national
46
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DOWNTOWN CLEVELAND CONCEPTUAL CIRCULATION PLAN

LEGEND:
PARKING (GENERAL LOCATIONS)

TRAFFIC AND TRANSIT FACILITIES
FREEWAY AND RIVER CROSSING

BELT AND ARTERIAL ROUTE

MAJOR PEDESTRIAN WAY

GENERALIZED MAJOR LAND USES
RETAIL—OFFICE CORE

SHORT-TERM PARKING
all-day parking

RENEWAL AREAS

EXISTING INTERCHANGE

OFFICE—GOVERNMENT CENTER

——— MAJOR STREET

PROPOSED INTERCHANGE
FENN COLLEGE AREA

TRANSIT STREET
(INCLUDES DEMONSTRATION PROJECT
"SHUTTLE" SERVICE)

REVISED INTERCHANGE

RAPID TRANSIT

FUTURE INTERCHANGE

Courtesy Wilbur Smith and Associates

Circulation map of city shows both present routes and some of the
changes proposed by Wilbur Smith and Associates. Rapid transit
lines (shown at lower left hand corner) actually represent access from
both east and west. Shaker Heights Line, from east, uses Cleveland
Rapid Transit line tracks from point south of area shown
the map.

must be modernized; in some cases
they will need new facades. But
they are not so dilapidated that
they must be razed.
Each is an asset — if it is im
proved. And improvements in any
one will benefit the others. If the
stores improve the quality of their
goods and their promotion methods
they will draw more people away
from suburban shopping centers. If
the transit system is developed so
as to get people closer to their ul
timate destination, the number of
downtown shoppers will increase.
Published
by eGrove, 1966
March-April,
1966

If the offices are improved and
more tenants are found for them,
the number of people circulating
in the area and shopping in down
town stores will increase.
Obviously, achieving these mul
tiple, interrelated goals will take
cooperation and participation by
segments of the downtown com
munity and integration of the many
different downtown interests into
one coordinated organization.
Ernst & Ernst stimulated creation
of such a group and spelled out as
its main objectives:

“To undertake and/or assist in
developing action programs and
worthwhile projects conducive to
the continued progress of the
downtown community.
“To assist in formulating poli
cies, enacting legislation, and en
couraging private codes or public
ordinances necessary for renewal
of the downtown.
“To develop a close and effective
liaison with the City of Cleveland
and other public and private agen
cies concerned with the downtown.
“To develop specific recommen
49
47
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dations regarding all the following:
of existing promotional and de
already constructed at Erieview I.
• Traffic transportation and
2. Lakefront-Port Area. This re
velopment organizations.
parking
gion, traditionally a transportation
The key element of the develop
• Assessment practices and
and distribution area, was reserved
ment program was one effective

land use
for these uses with a further sug
organization representing all down
• Public and private facilities
gestion that recreational facilities
town interests, receiving advice
and services
might be expanded. It already
from and channeling its plans
• Merchandising and promo
houses a stadium and Burke Lake
through two paid technical groups
front Airport. Runways at the lat
tion
— the Advisory Council of Archi
• Property maintenance and
ter could be extended to 6,200 feet,
tects, Engineers, and Planners and
development.”
which would make the Downtown
the Real Estate Advisory Board.
It was recommended that the
Airport practicable for both shortDowntown industry was also
needed Downtown Organization be
and medium-range jet planes. If
given careful consideration in the
organized as an independent, spe
proposed development plan. Down
this were done, Cleveland would
cial-purpose arm of the Cleveland
have an airport capable of receiv
town Cleveland is primarily a white
Growth Board — the regional in
ing trunk and local air carriers far
collar and merchandising area.
dustrial development agency — to
closer to the center of town than
What industry there is is that often
most other major cities. Moreover,
work closely with the Chamber
associated with office concentra
airports traditionally breed nearby
of Commerce, the Growth Board,
tions. Ernst & Ernst and State
hotels or motels, and this is another
the Cleveland Development Foun
Ohio projections indicated that
of Cleveland’s needs if it is to at
dation, and the Convention and
manufacturing activities in the
Visitors Bureau.
tain its full potential
a conven
downtown area would continue to
tion city. Conventions, of course,
Also recommended was creation
decline but that office employment
of an Advisory Council of Archi
would bring people — to the benefit
would probably rise. So the desir
tects, Engineers, and Planners to
of the adjacent core area.
able industry was not a plant, or
assist the Downtown Organization
This would further strengthen
several plants, but large clerical
to evaluate existing structures in
the need to develop recreational
enterprises — perhaps an insurance
facilities clustered in the center of
the downtown to see which could
company.
the Lakefront Area near the sta
be rehabilitated or redeveloped
The city must be ready for such
dium, with Burke Airport to the
and which areas should be entirely
a windfall if and when it comes
replanned and redeveloped; to de
east and the shipping port facilities
through. And it is working toward
to the west. Eventually, plans call
velop standards for downtown re
that goal, not by wholesale destruc
for a special bus service connecting
vitalization; and to perform the
tion and reconstruction in given
this area directly to the retail cen
physical planning itself.
areas, but by trying to plan de
ter at the core, with service pos
velopment activities
that each
sibly subsidized by downtown de
area of the downtown can concen
Plans geared to 1980
partment stores.
trate on the activities in which it is
3. Erieview II Area. Immedi
The end product of these efforts
strongest today or which offer the
ately to the East of the Erieview I
was to be an updated general plan
greatest development potential.
office complex, now part of the core
for the Downtown Cleveland of
Another Ernst & Ernst suggestion,
area in Ernst & Ernst plans, Erie
1980, including a definition of its
in line with their whole approach
view II has already been planned
functional character, its transport
to the problem, is to build on eco
primarily for residential facilities.
pattern, its land use, and its de
nomic realities first, to improve the
It thus fits neatly into the overall
velopment schedule.
strong points and gradually elimi
plan since it can serve as a second
A similar Real Estate Advisory
nate the weak ones.
“anchor” for the Euclid Avenue
Board was also suggested in
“Guidelines for Action” to provide
retail complex, which formerly had
Planning areas
advice, counsel, and assistance in
the Public Square transportation
such areas
Thus, the firm divided the entire
center
its focal point. It also,
downtown area into seven project
• Assessment and taxation
of course, if successful, will bring
planning areas, centered around:
• Appraisals
more shoppers into the downtown.
• Market and re-use studies
1. The Core Area. This in
4. Northeast Area. On the ex
• Building management costs
cluded the most built-up section of
treme northeastern fringe of the
and problems
Euclid Avenue, the town’s major
downtown section, it was planned
• Leasing and financing cri
artery, and the Public Square, a
that this area should continue to
teria for developments
four-block open area where Euclid
function in its traditional role —
• Attraction of tenants.
Avenue starts. This was designated
as a manufacturing, wholesaling,
Plans were also outlined to co
as the primary retail, office, and
and distribution center. It can
ordinate the work of the new
government center and included
also serve to house businesses
and people displaced by changes
Downtown Organization with that
the pioneer new office complex
https://egrove.olemiss.edu/mgmtservices/vol3/iss2/10
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Courtesy Wilbur Smith and Associates

Downtown Cleveland at night. Tall building in center is the Terminal Tower.

in the other areas. This area,
badly run down now, is close to
the railways, the highways, and
Cleveland’s port so it is naturally
 and
suited to both manufacturing
distribution. Perhaps even more
important, it borders on the two
areas in downtown Cleveland
slated for heavy residential devel
opment, Erieview II and the Uni
versity Area.
March-April,
Published
by eGrove,1966
1966

5. The University Area. The de
velopment of Cleveland State Uni
versity in the downtown is a key
element of the redevelopment pro
gram. The Ohio State University, at
Columbus, the state’s third largest
city, has a student population of
more than 34,000. But Columbus,
in the center of the state, is far
from the greatest center of popula
tion—the Cleveland-Akron area. A

major extension of the State Uni
versity system has long been
planned for the Cleveland area, but
it was generally thought it would
be located somewhere
Cleve
land’s pleasant suburbs rather than
in the downtown. However, the
Cleveland Development Founda
tion and city officials, realizing
what a boost a major university
could give the entire downtown re49
51
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utilize the city’s powers of eminent
domain in designating redevelop
ment areas.
• “Assembly of sufficient land
parcels to make possible desired
developments.
• “Coordination and direction of
the redevelopment program, in
cluding the elimination of blighted
or nonconforming structures and
the upgrading or improving of sub
standard areas or structures.
• “Preparation of recommended
changes in the ordinances, building,
and safety codes necessary to pre
vent future blight or deterioration.
• “Development of suggested
criteria to be used in the acquisi
tion and demolition of properties,
the relocation of present tenants
elsewhere in the downtown, and
Map shows seven distinct areas in downtown complex suggested
by Ernst & Ernst. Square and line running from Area I through
the manner in which new tenants
Area 5 are, respectively, the Public Square and Euclid Avenue.
can be attracted.
• “Coordination of survey and
planning activities with potential
developers, investors, and land and
building owners.
• “Preparation of a general phys
gion, campaigned hard, and when
has good highway connections.
ical plan for each of the designated
the final decision was made, the
Again like the Northeast, its build
renewal areas concerning land use,
downtown had been selected for
ings are largely obsolescent. Its rec
transportation, parking, and serv
the major campus.
ommended development closely
ices.”
Cleveland State University, which
parallels that of the Northeast Area.
plans to enroll 12,000 full-timeThe development plan, “Guide
Eminent domain needed
equivalent students by 1970 and
lines for Action,” also set forth a
20,000 by 1980, will spawn a multi
number of recommendations ap
The city’s power of eminent do
tude of supporting businesses. It
plicable to the entire core area. Of
main was a key element in the
prime importance was a proposal
will also offer the prospects of a
proposed development program.
heavy residential concentration in a
that the city designate the Down
“Guidelines for Action” spells out
town Organization a Redevelop
formerly underdeveloped area
the reason:
downtown. Finally it will provide
ment Agency to undertake selective
“While most cities have problems
another “anchor” in the downtown.
rehabilitation and redevelopment
in their downtown land ownership
6. South Central Area. Immedi
projects and to coordinate and di
patterns, our analysis has revealed
ately south of the retail heart
rect downtown redevelopment ac
some major Cleveland roadblocks
Euclid Avenue, this area is planned
tivities. Programs sponsored by the
which must be overcome. A num
Downtown Organization should be
for development as a future major
ber of downtown properties are
privately financed wherever pos
office complex when the core area
owned by nonresidents who are
has reached saturation point. In
sible and should, said Ernst &
primarily interested in return on
terim plans call for broadening the
Ernst, include:
their present investments. A large
retail mix in the area to include
• “Identification of the specific
number of key properties are
areas and/or structures where con
such items as imports, gifts, handi
owned by individuals in the com
dition, appearance, or use detract
crafts, and specialty household
munity who have placed high
from or limit the development of
items. Automotive repair and ga
values on their properties or who
the downtown.
rage facilities will also be concen
are not interested in disposing of
• “The architectural, engineer
trated in the area.
or
developing them for other
ing, and planning studies necessary
7. The Northwest Area. Like its
purposes.”
corresponding number, the North
to evaluate present use, condition,
Ernst & Ernst, drawing on pre
and potentials for the areas and/or
east Area, this is reserved for man
vious reports by other groups, made
ufacturing and wholesaling activi
structure concerned.
other specific recommendations for
• “Development of local or state
ties. Like the Northeast, it is on
immediate improvement. These in
ordinances necessary to properly
the railroad, close to the port, and
https://egrove.olemiss.edu/mgmtservices/vol3/iss2/10
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issue]complex will require new
eluded setting limits on
the type, Services,
versity
immediate
needs in1966
the[whole
size, and appearance of signs and
schools; money will have to be
Cleveland State University area
spent on tighter building inspec
displays throughout the downtown
can be predicted with some reli
area, street plantings along the two
tion and code enforcement proce
ability. Office construction or re
main shopping streets, installation
dures, on street extension, and on
modeling, though, involves some
of street furniture, uniform arcades
improving housekeeping services.
risks. The development program
over the sidewalks, and installation
All told, approximately twenty
calls for at least 15,000 new office
million dollars a year is expected
of false fronts on some of the older
employees by 1975; leading inter
to be supplied from Federal, state,
buildings. Also urged were an im
ests are campaigning hard to lure
and municipal sources. The balance
proved street lighting and building
more large concerns to Cleveland.
— thirty million dollars a year —
illumination plan to make the area
But in the interval, it is possible
should come from private sources.
attractive by night as well as by
that some fairly expensive renova
No one in Cleveland seriously
day and construction of multilevel
tion of existing buildings may be
doubts that the money will be
garages instead of the open street
necessary in order to retain existing
forthcoming now that there is a
level parking lots that are so ubi
tenants.
clear forward direction in which
quitous in Cleveland today.
While Ernst & Ernst have pro
the city can move. The plan so
jected space needs on a year-byfar is not really that; it is only a
year basis, they have also empha
Retail core
guide to a plan. But it appears
sized that some developers or prop
feasible, it makes sense, it can be
But perhaps the most ambitious
erty owners may have to be pre
done. And best of
it has helped
immediate program is one aimed
pared to accept an occupancy rate
to bring the combined attention
at revitalizing the retail center of
of 80 per cent or lower at one time
the community as a whole to bear
the city along Euclid and Prospect
or another during the next ten
on the problems.
Avenues. The CPA firm has pro
years, depending on the timing
posed to the Downtown Organiza
developments. In effect, they are
tion that these two streets should
employing another standard busi
Progress to date
be considered as a retail entity —
ness technique—planning ahead for
Substantial progress has already
like a suburban shopping center—
several years and then modifying
been made. In the several months
with an overall plan to provide a
the plan for the period immediately
following submission of “Guide
mix of merchandise and services
ahead. Thus, if one new building
lines,” the Downtown Organiza
siphons tenants from a remodeled
that will ensure maximum cus
tion has been established as an
tomer demand. Together with this,
building and they are not immedi
arm of the Greater Cleveland
Ernst & Ernst has made certain
ately replaced by new workers,
Growth Board, and an aggressive
plans for construction of more new
recommendations (based on a con
fund raising program is under way.
buildings would be re-evaluated.
current study of downtown Cleve
William Slayton, U.S. Urban Re
land’s traffic, transportation, and
newal Commissioner, said recently:
parking problems by Wilbur Smith
Financing redevelopment
“Cities have to command a voice
and Associates, New Haven engi
in deciding their own fate, not just
neers) for rerouting of traffic on
How is all this to be financed?
leave it to the private developers.
some downtown arteries, construc
Estimates are that 50 million dol
The cities in the ascendency in
tion of one additional rapid transit
lars a year will be required for the
the next ten years are going to be
station immediately to serve the
next twenty years — a billion dol
the ones who have analyzed their
Cleveland State University area,
lars all told. This is a great deal of
potential, attracted the new, and
and the extension and expansion
money, of course, but no higher
encouraged change — in short,
of some downtown streets to im
than the present level of capital
entrepreneurs, instruments of ac
prove traffic flow.
investment in the downtown area.
tivity. They must take advantage of
One of the most difficult prob
The main difference is that now
all the tools and not just urban re
lems throughout the study has been
there is the beginning of an overall,
newal — which has become a term
to weigh the time factors so that
integrated plan to be followed in
of fear, conjuring up mass demoli
which each dollar spent will rein
office and residential construction
tion and displacements. Renewal
force the effect of every other dol
will be ready for new people when
has to be used along with
lar spent. Moreover, under the new
it is needed but will not lie idle
code enforcement, park acquisition,
program a substantial part of the
for long periods of time before it is
schools, highways, beautification —
required investment will come from
needed.
in the best ways and combinations
Federal and state sources through
A small amount of residential
that a clever entrepreneur can
urban renewal grants and funds for
construction is not too great a gam
find.”
Cleveland State University. The
ble; in a city the size of Cleveland
He might have been describing
City
of
Cleveland
too
will
have
to
a market exists for quality apart
the
exact process Cleveland is cur
contribute
heavily.
Both
Erieview
ments in town. Erieview II can
rently
going through.
II and the Cleveland State Uni
meet this need. By the same token
March-April,
1966
Published
by eGrove,
1966
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CREDIT ANALYSIS:
AN O.R. APPROACH
Mass consumer credit calls for quantitative credit
control techniques that can
need for
employee judgment and thus cut administrative
costs. This article describes one such technique.

by Robert A. Morris
Peat, Marwick, Caywood, Schiller & Co.

this era of the charge account,
tacular growth in the past two
you — or the members of your
decades. This form of credit is
family — can probably walk into a characterized by the presumed in
department store; choose a tele
ability of the debtor to meet the
vision set, suit, or electric razor;
obligation at the moment the debt
tell the sales clerk to “charge it
is incurred; one spends money that
please”; and walk out loaded down
literally isn’t there.
with bundles.
The historic prototype of this
All this will have been accom
type of credit is the home mort
plished without any exchange of
gage. (One can speculate as to the
money — at least until the bill ar
growth of home ownership in this
rives the following month.
nation if it had been limited to
This privilege has been con
individuals who could pay cash.)
ferred upon you only as the result
Not long ago the home mortgage
of a rigorous screening which has
stood virtually alone on the “time
established your presumed reli
payment” credit scene.
ability in meeting that payment.
In 1945 consumer credit, exclud
You are what is known as a “con
ing home mortgages, stood at $5½
venience customer” — it is merely
billion. In these days of “
more convenient for you to use a
Terms” that figure has exploded to
charge account than pay cash for
$85 billion; its dominant element
many of the items you buy. Typi
has been the financing of automo
cally, your accounts will be held
bile purchases.
with the large and lavish metro
As the amount of money in
politan stores—the Marshall Fields,
volved in the time payment loan
the Altmans, the Woodward and
has shrunk from the many thou
Lothrops.
sands of dollars involved in the
However an entirely different
home mortgage to the smaller
amounts involved in the small loan
form of credit has undergone spec

I
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the

or merchandise credit, the profit
potential inherent in each loan has
dwindled. This has created a need
for a means of credit control that
is less costly than the procedures
used in mortgage financing — but
still effective.
To solve this problem we have
adapted some of the basic tech
niques of operations research. This
article describes the application of
these techniques to mass consumer
credit operations, particularly to
the screening of credit applications.
The “mass consumer credit” op
erations which we will speak of
here will be loans in the $10-1,000
range; in the specific case of auto
loans, the upper figure may be sev
eral thousands. These are referred
to here as “mass” operations inas
much as they depend upon the
servicing of a large volume of
smaller credit contracts.
The companies with which we
have dealt represent a broad spec
trum of industries, having in com
mon a heavy involvement in credit
and collection activity. The five
54
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issue] to the account’s purchas
principal industries for :which
we
in relation
credit applications
and the deci
have provided this specialized op
sion to grant or deny credit.
ing activity and to its payment pat
erations research service are mail
Under any credit granting system
terns.
order houses, finance companies
The determination of initial limits
it may be reasonably anticipated
(small loan, auto, and sales financ
that there will be some customers
is largely dictated by the risk level
ing), utility companies, credit card
of the individual. The subsequent
who will not pay their bills on time.
operations, and retailers (chain
dynamic alteration of this limit is a
For these customers it becomes im
and local department stores, spe
somewhat complex problem and
portant to determine the best and
cialty stores, etc.).
will not be treated in this article.
most economic manner of securing
payment.

First, one must determine the
Appraisal of applications
Consumer credit problems
proper sequence of approaches to
Management has by now become
use in “breaking” a customer; the
The obvious fundamental ques
somewhat accustomed to the use
techniques one might use would
tion in the appraisal of a credit
in business decision making of
include reminders, soft letters, hard
application is whether the indi
various mathematical, statistical,
letters, phone calls, telegrams, field
vidual concerned will meet his pay
and other scientific techniques
visits, attorneys’ letters, collection
ments. This is the “risk” inherent
(generally described as operations
agencies, etc. The proper sequen
granting credit.
research). Principal areas
ap
cing and “tone” of these collection
Typically, in the past, credit
plication include production and
techniques might be likened to a
managers have used a completely
inventory control, marketing re
series of moves in a chess game.
subjective approach to this prob
Second, and equally important,
search, and distribution systems.
lem. The key elements in this area
one must decide when to quit the
It is somewhat more difficult to
have been “experience” and “judg
game. The above activities all have
see how such a mathematical ap
ment.”
expenses connected with their use;
proach might be effectively utilized
This “human” approach has a
there comes a point in the pursuit
in the consumer credit area. In the
number
weaknesses. First, hu
when the expected return from
“mass consumer credit” operations
man beings are, of course, subject
continuing the game is less than
considered here, we are dealing
to their own “biases and prej
the expected cost of continuing.
with a large number of people and
udices,” which are not always sub
This problem is amenable to a
are interested in the performance
stantiated by the facts. Secondly,
mathematical approach. Inasmuch
of aggregate groups. The essential
subjective decision making has cer
as it has been considered at length
problem is to determine the “riski
tain deficiencies with regard to
elsewhere,1 we will not focus atten
ness” or “risk level” of any single
management control and record
tion on this problem in this article.
individual; for this purpose, indi
keeping. Thirdly, judgment and ex
viduals may be assigned to “risk
perience must be slowly developed
pools,” a concept similar to that
in new personnel in an environ
Credit limits
used by the insurance industry.
ment where the results of a deci
While some customers are ob
With this in mind it becomes pos
sion are quite slow in becoming ap
viously justified in being granted
sible to talk about a certain per
parent — and quite often are never
high credit limits, many customers
centage incidence of collection
even communicated back to the
have to be carefully contained in
problems, or the residual portion
original decision maker. Finally, in
order that they do not overextend
of good, paying accounts.
a situation of great expansion
themselves and become collection
in credit volume, the few truly
problems. From the viewpoint of
talented people find themselves
Problem categories
sales, it is of paramount importance
greatly overburdened; this situation
that the good risk be allowed to
Credit problem areas may, for
is aggravated when some form of
purchase goods (or borrow) in a
the purposes of discussion, be
decentralization is present.
relatively unrestricted fashion. A
broken down into three categories.
In the past decade or so some
balance between sales promotion
Although these are interconnected
and credit costs and losses must be
ROBERTA. MORRIS is sen
within the context of a credit op
ior operations research
struck.
eration, it will be useful to consider
analyst at Peat, Mar
In
addition
to
the
problem
of
them separately. These are, in re
wick, Caywood, Schiller
initially assigning credit limits, one
& Co. in Chicago, Illi
verse chronological order:
nois. He received his
must
also
be
concerned
with
the
1. The collection of delinquent
Master of Science degree
subsequent
changes
in
these
limits
industrial management
accounts
from M.l.T. in 1963. Mr.
2. The control of individual ac
Morris is a member of
count purchase activity, i.e., the
The Institute of Manage
1 Dr.
E. Caywood, “The Use of
ment Sciences, the Operations Research So
setting of loan maximums or credit
Mathematical Techniques to Improve
ciety of America, the American Statistical As
limits
Credit Operations,” Management Con
sociation, and the American Marketing Asso
3. The risk appraisal of new
ciation.
trols, September, 1964.
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10 find applicants
companies,
wholly orServices:
increasingly
choice
examination
andand
may
be em Vol. 3ing
scaleNo.one
may
involved in the consumer finance
ployed by relatively untrained per
with only 1 chance in 1,000 of
area, have recognized these prob
sonnel. For example, assume we
becoming charge-offs; at the other
lems and have attempted to turn
have a 36-year-old married truck
end the chance may be 1 in 3.
driver. He may receive 4 points for
their operations toward a more
his age, points for being married,
quantitative and measurable basis.
Pointing plan construction
and 2 points for being a truck
It is the fundamental quantitative
driver, achieving a total of 9 points.
assessment of risk with which this
The operational simplicity of a
The actual points awarded are in
article is primarily concerned.
pointing scheme belies the complex
tegers of low value for ease of cal
statistics required in its creation.
culation; they may easily be added
For the technically minded, the
Numeric scoring system
in one’s head. The maximum total
technique is that of the discrimina
may range from 15-60 points; choice
The quantitative technique by
tory analysis model where the
of scale is largely a matter of con
which we have measured risk is
hypothesis is not of full rank. The
commonly called a “pointing plan”
venience. The number of factors
model is a subset of analysis of
actually considered by a working
or “pointing scheme” or “pointing
variance theory, which is in turn
plan may vary from about seven to
system.” The use of this technique
part of the broad topic of linear
fifteen. Such a scheme is called a
is to provide a numeric measure of
regression theory.
“linearly additive scheme,” for each
the risk of an individual. Pointing
The actual system is based upon
category is considered separately
schemes provide a set of number
the “correlation” between the his
and merely added to a total.
scores which may be applied to an
torical loss experience of the cli
The actual point score total
individual applicant so
to place
ent’s credit operation and the per
places the individual in a risk clas
him in a distinct risk classification.
sonal characteristics of individual
sification; individuals then become
They may be thought of as “score
applicants. In the first stages of
associated with this classification.
cards,” for an individual is credited
implementation of such a system a
One will then speak of a “19with a certain number of points for
moderately large sample of appli
pointer” or a “26-pointer” rather
each of his personal characteristics;
cations is collected, perhaps several
than a “marginal” risk or a “fairly
thousand each of (1) accounts
the point total places the applicant
good” risk; the numeric designation
into a risk category with other ap
which have performed well, (2)
is a more precise way of communi
plicants achieving the same total.
accounts which have been written
cating, bringing into mind a cate
The actual numeric value of the
off as losses, and (3) applications
gory with very definite risk charac
point total is a direct indication
which have been rejected.
teristics.
the risk to be associated with that
The information about each in
Such pointing schemes can sepa
dividual account will minimally
value.
rate applicants into highly differen
contain the information that has
The use of pointing schemes is
tiated categories when constructed
been historically required on the
simple and highly efficient; it is
properly. On one end of the pointcredit application. In addition, one
much like grading a multiple
may add a number of economic
measures, e.g., contract type and
terms; account performance infor
mation; collection activity; interest
paid, accrued, or returned; terminal
account balance; ife of loan; losses
incurred; etc. One may also add a
EXHIBIT I
digest of information obtained from
a credit bureau on the applicant,
where such information has been
LIST OF CREDIT FACTORS IN
recorded.
RELATIVE ORDER
IMPORTANCE
The problem then narrows down
15. Finance Company Reference
1. Type of Neighborhood
to
determining which factors are
16. Time at Previous Job
Time at Address
useful
in distinguishing good risks
17. Number of Rooms
Occupation
18. Jeweler Reference
4. Time at Job
from bad risks. As in most large19. Type of Merchandise
Telephone
scale statistical and mathematical
20.
Total
Indebtedness
Account
21. Down Payment
calculation today, computing ma
7. Marital Status
22. Type of Store
8. Number of Dependents
chinery is required.
23. Time at Previous Address
9. Amount of Income
The end result of this “number
24. Length of Terms
10. Living Status
25. Furniture Store Reference
11. Source of Additional Income
juggling” is the creation of a set of
26. Automobile
12. Department Store Reference
pointing scores which are “best” in
27. Total Number of References
13. Company Region
separating the good accounts from
28. Other Business References
14. Amount of Additional Income
the poor ones. A number of tech
54
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nical difficulties, including
correc
tion for the biases introduced by
ACCOUNT PERFORMANCE INFORMATION
rejecting some applicants, factor
BY CATEGORY WITHIN FACTOR
classifications, interval determina
Number
Average
tion, structural weaknesses in the
Factor and
Collection
Charge-off
Average
mathematical model, etc., will not
Category
Rate
Profit
Cost
be discussed in this introductory
Type of Neighborhood
article.
Best
$ 3.76
4.8%
$18.03
10.42
Effort is then expended in creat
5.76
Good
8.1
Fair
9.07
17.3
3.01
ing a simple and workable scheme
21.7
—1.02
Poor
11.46
for actual use in the field. Many
3.47
16.4
Military Base
8.46
applications contain literally doz
Time at Address
ens of factors, and one must choose
2.46
0-6 Months
9.26
17.3
only the most important in order
7 Months to 1 Year
8.76
14.6
3.91
7.42
12.1
5.86
1 Year to 2 Years
to keep the final system
simple
8.92
2 Years to 3 Years
6.91
9.8
as possible. It is therefore necessary
5.89
3 Years to 5
8.1
10.50
to determine the relative impor
5 Years to 7 Years
5.53
12.79
6.5
4.24
5.9
15.96
7 Years and Over
tance of the factors.
Everything one knows about an
Telephone
5.37
12.79
6.8
Yes
applicant, which may include
Nearby or Neighbor
9.18
16.9
3.17
credit bureau information, neigh
8.69
14.2
4.02
None
borhood assessment, etc., may be
Bank Account
thought of as a “box” of informa
8.62
13.7
4.00
None
tion. All we really want out of the
9.7
6.81
8.82
Name Only
box is that portion which will
5.81
7.3
11.02
8.2
6.63
8.67
Savings
enable us to measure the risk of
5.42
6.8
Checking and Savings
13.01
the individual; the remainder
might serve other purposes for the
company, e.g., the collection proc
EXHIBIT 2
ess. By considering the factors in
combination it is possible to deter
mine what is “new and unique”
about each factor in contributing
to our knowledge; we wish to omit
each point level (or risk pool). In
ment. Two of the factors in Exhibit
all redundancies. Typically, out
2 — type of neighborhood and oc
addition, the number of applica
a list of thirty factors, for instance,
tions normally experienced at each
cupation-might
be subject to some
the top eight to twelve will sta
judgment. Zoning maps or direc
point level is given, commonly
tistically represent virtually all the
tories of occupational listings can
called the “risk distribution.” The
information contributed by the
information consists of average to
be used to minimize this effect. The
“boxful” we started with. Exhibit
calculation of a point total for an
tal purchases, service charges, and
1 on page 54 shows a typical list
collection costs. In addition, the
applicant
is
a
relatively
simple
mat
of factors in their relative order of
ter; the technique is designed for
total dollars written off in that
importance.
category (or risk pool) has been
use
by
clerical
personnel.
Exhibit 2 on this page illustrates
In Exhibit 3 on page 56 a typical
averaged across all members in that
how accounts might perform within
—but fictitious—pointing plan is pre
category and is designated as
four highly indicative factors. Note
“Amount Charged Off”; the percent
sented. This plan consists of nine
that this exhibit is drawn from a
age of accounts in the point value
factors, with the possible total point
study that included economic infor
category that may be expected to
score ranging from 0 to 41. The
mation. It is immediately obvious
be charged off is indicated
“Per
majority of the applications will
that certain application character
centage
Accounts
Charge-off.
”
From
fall between 15 and 30 points. In
istics suggest a very poor payment
these figures it is possible to derive
this scheme high scores correspond
history, while others point to a
the average profit to be associated
to good credit risks and low scores
very good history.
with any particular point value.
to poor credit risks; one can easily
The profit figure also includes a
define it the other way. The reader
merchandise (or net finance) mar
might
enjoy
“
pointing
up
”
himself.
The use of pointing schemes
gin and the usual credit depart
Exhibit 4 on page 57 provides a
We have, to some extent, dis
ment revenues and costs (including
pertinent summary of the operation
cussed how one would actually use
account acquisition costs and cost
of a typical (fictitious) pointing
a pointing scheme. Their use re
of capital).
scheme. What is given is the actual
In this exhibit, one can readily
average account performance at
quires little or no subjective judgMarch-April,
1966
Published
by eGrove,
1966
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rankNo.
these
schemes
on a par
NINE-FACTOR POINTING PLAN
with a very seasoned and expert
credit man, such schemes do work
Type of Neighborhood
Telephone
about as well as a good credit man.
None or Nearby
0
7
Best
4
Yes
5
Good
For the booming company having
Fair, Military Base
3
difficulty in maintaining high stan
Bank Accunt
0
Poor
dards of excellence in staffing its
0
None
Time at Address
3
Name Only
credit department, such schemes
0
0-6 Months
4
Checking or Savings
may
prove to be extremely useful.
1
7 Months to 1 Year
3
Checking and Savings
There are other substantial bene
2
1 Year to 2 Years
4
2 Years to 5 Years
Marital Status
fits that accrue from the use of
6
5 Years or More
1
Single Male
these schemes, including:
3
Singe Female
Occupation
3. The focusing of problem ap
4
Married
Unemployed, Relief
0
plications upon experienced per
0
Divorced or Separated
Pension, Retired
5
2
Widow
sonnel: Recall that these schemes
4
Professional, Managerial,
will generate a “marginal risk” in Clerical
Number of Dependents
2
Salesman
the mid-range; it is here that the
0
1
Non-Seasonal Skilled
3
system operates as a lens to focus
2
1
2
Non-Seasonal Semi-Skilled
3
2
the expertise of the better credit
and Unskilled
1
3
2
Seasonal Skilled
people
upon the tougher “problem
0
4 or More
1
Semi-Skilled and
applications.
”
Unskilled
Amount of Income Per Week
4. The training of new person
Time at Job
0
$0-$50
nel: These schemes essentially sum
0 Year-1 Year
0
1
$51-$70
marize the history of the company’s
1
Year-2
Years
1
2
$71-$90
experience in simple form.
2
2 Years-5 Years
3
$91-$110
5 Years-8 Years
4
3
$111-$130
5. They provide for the constant
8
or More
4
3
$131-Over
monitoring and control over the
risk grade of incoming accounts, a
feature not possible under a sub
EXHIBIT 3
jective system. For a multi-location
user, these schemes allow one to
measure the “average risk level”
and “risk distribution” of the credit
offerings at each location. Differ
ences in the risk quality of offer
observe that 23 points or above
1. A first purpose might be to
ings are immediately apparent.
represents an extremely desirable
minimize the amount of investi
6. These schemes provide for ef
application.
point score of 17 or
gation activity required by dispos
fective management control over
less is clearly undesirable. The mid
ing of a large portion of the appli
the general risk level at which the
range category, 18-22, may be con
cations rather routinely, as indi
firm will operate. It is much more
sidered as marginal in value. For
cated above; in addition, such
precise to issue instructions in
this middle 39 per cent of the ap
schemes provide a method for
terms of “Raise the minimum score
plications, more extensive investi
standardization.
from 17 to 18” rather than “Tighten
gation seems warranted as well as
2.
second typical purpose is
up a bit.” The former procedure
the judgment of the more expert
to contain and reduce actual losses
allows one to calculate in advance
credit personnel.
in order to improve the profitability
the impact of this directive upon
of the overall operation. It has been
volume and losses.
our experience that, with the as
The value of pointing systems
7. Such schemes provide for the
sistance of such a system, chargeidentification of weak elements in
Such schemes, developed through
off losses may be reduced by from
the overall credit operation. No
elaborate mathematical and statis
10 to 35 per cent without a ma
longer
can the branch rely upon
tical procedures, do not provide a
terial decrease in credit volume.
excuses of “poor offerings,” etc.
panacea. At best, the scheme is
When a slight reduction in volume
Each
location has a measurable
designed to process a large propor
is desired or warranted, the reduc
risk
situation
with which it must
tion of the volume at a low error
tion will be greater—in some cases,
cope;
those
who
fare badly are im
rate. Such schemes provide for the
60 per cent loss reductions have
mediately
recognizable.
rather routine disposal of from, 60
been effected. The amount of im
8. The sample taken for pur
to 85 per cent of all applications.
provement will, of course, depend
poses
of credit evaluation provides
The actual employment of a
upon the efficiency of the opera
pointing system by any given com
a
marketing
panel as well; these
tion prior to the introduction of
pany may serve manifold purposes.
these techniques. While we would
samples provide a “profile” of the
56
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SUMMARY OF AVERAGE ACCOUNT PERFORMANCE BY POINT VALUE

Point
Value
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

Frequency

2
18
27
38
61
93
127
186
201
248
308
369
401
437
517
486
400
307
226
173
143
108
76
22
14
8
4

Total
Purchases
240.37
236.42
227.96
237.43
218.76
221.43
219.81
201.47
207.96
193.87
179.08
181.18
176.91
163.87
171.43
141.26
163.91
138.87
127.42
121.98
100.41
112.96
97.16
81.43
69.40
73.90
62.14

Collection
Cost

Service
Charges

36.90
34.07
35.26

3.15
4.17
5.16
4.92
4.07
5.97
5.06
4.98
6.01
6.91
7.01
7.23
6.98
7.43
6.03
8.91
10.17
11.17
13.32
11.46

31.49
32.91
30.19
30.21
28.87
26.49
28.51
25.37
23.90
22.47
19.38
21.43
19.71
17.03
16.70
15.91
13.83
14.96
13.71
10.93
12.14
10.40

13.98
14.32
15.26
17.01
18.96
19.47

Amount
Charged Off

.00
.00
.00
.00
.00
.46
1.01
.97
1.43
1.20
2.01
2.86
4.01
3.91
6.21
8.17
10.02
12.19
15.01
16.15
17.18
18.42
21.03
23.71
26.90
38.70
41.90

% Accounts
Charge-off

.0
.0
.0
.0
.0
.3
.7
.9
1.2
2.1
2.9
4.6
7.6
9.8
12.0
15.1
17.1
20.9
23.2
27.6
30.1
38.7
40.6
53.2
70.1
100.0
100.0

Profit

50.26
47.26
47.19
42.47
38.42
41.06
37.19
38.47
41.27
30.96
28.76
30.91
20.96
12.46
8.26
5.47
3.26
1.07
-1.42
-6.41
-8.01
-12.43
-15.27
-20.19
-30.91
-41.06

EXHIBIT 4

characteristics of the credit con
sumer.
While the most obvious bene
fits of these systems are in the
measurable reduction in dollar
losses (and perhaps investigation
costs), oftimes the more indirect
benefits of placing the credit oper
ation of the company on a sound,
quantitative basis—and much more
amenable to management’s control
—may be equally important.
It might be added that there is
some temptation to use a scheme
created for a competitor or another
industry. Every scheme we have
created has been done on an en
tirely individual basis; there is no
“package program.” While the next
man’s scheme may provide some
improvement for your own situa
tion, it will generally provide only
a fairly efficient system for your
own operation. All the advantages
of having the scheme “sharply
tuned” to your own operation will
be lost. As a management tool, the
ancillary information provided in
March-April,
1966
Published
by eGrove,
1966

the study report is additionally re
quired if intelligent use is to be
made of the system. For an oper
ation of even small to moderate
size, the difference in efficiency be
tween the “borrowed” plan and the
custom plan is easily great enough
to pay the costs (and learning ex
periences ) of developing your own.

Other applications
The use of this discrimination
modeling approach may well grow
beyond its current use in credit and
marketing. Such techniques are
already being used to predict
whether a prisoner will “jump
bail” when released. Research is
under way on using such systems
in the granting of auto insurance.
For industries with high training
costs and turnover such a tech
nique might well be used to sepa
rate out the “short-termers.”
In merchandising and retailing
one might construct pointing sys
tems to predict who might be the

hardware buyer, or camp equip
ment buyer, at whom special pro
motions should be directed. Re
tailers under pointing systems are
pressing these developments, inas
much
the detailed information
collected on each account provides
a very natural lead-in to promo
tional and marketing activities.
Automated credit bureaus, re
cently discussed in this magazine,
are under development. The tech
niques discussed here may very
well allow the bureaus to supply
prediction indicators
well as raw
data from their files.
To summarize, credit activities
have provided businesses with a
profitable venture as well as a tre
mendous selling tool. When issuing
credit on a mass basis, it is neces
sary to find a fast, efficient, objec
tive, and controllable method of
screening applications. It is our be
lief that the system described here
meets these requirements and pro
vides the most effective means for
taking the guesswork out of credit.
57
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Which costs are pertinent to the evaluation of a new
product? Using a simplified example, the author illus
trates the use
management decision making of —

DIFFERENTIAL COST ANALYSIS
by Arthur Ottenstein
Worthington Corporation

has long been
expenditures, gauging operating
widely used in industry to
performance, and planning future
provide a foundation for financialactivities and undertakings.
reporting and as a means of cost
Each of these uses has its own
control. More recently, however,
requirements, and it may be im

the liveliest management interest in
practical or even impossible to ac
this field has been focused on its
cumulate under a single reporting
use in decision making, as in de
system all of the various arrange
termining whether to add or drop
ments of information necessary for
a product, expand or contract an
solving every question posed for
solution. One system may be quite
operation, or make or buy a com
satisfactory for valuing inventory
ponent.
for financial statement purposes
For the most part such decisions
and another for yielding informa
require the use of differential cost
tion on a product line basis; how
analysis, also known as marginal or
ever, neither system may be de
incremental cost analysis. This ar
signed to indicate differences from
ticle reviews some of the basic
predetermined standards.
principles involved and illustrates
Management must decide, there
them by a simplified example.
fore, which uses have priority and
Historically, management has uti
which should determine the report
lized the data derived from costing
ing system or systems to be fol
systems to measure transactions
lowed. If the information generated
that have already occurred, for
by the existing system, when prop
purposes ranging from a mere com
erly analyzed and interpreted, is
pilation of costs attributable to
not sufficient to aid in formulating
ending inventories to highly sophis
those decisions vital to maximizing
ticated analyses used in controlling

C

ost accounting
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profits, the system must be modi
fied. It may, indeed, be necessary to
maintain parallel systems.
The decision to accept or reject
business at any given price level
ultimately rests on an analysis of
differential costs, whereby the
profitability of a contemplated man
agement decision may be deter
mined by matching the increment
or decrement in estimated future
costs with changes in volume or ac
tivity. The system most readily
adaptable to such analysis is one
that relates prime costs (direct ma
terials and labor) plus variable
overhead to units produced, thus
yielding gross profit ratios before
allocation of fixed overhead.

Cost classification
There is some controversy about
the exact definition of fixed costs.
In general, however, it may be said
that fixed costs are those that will
not fluctuate with production un
Management Services
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Management
No.if2, they
March-April
1966 [whole
issue] product Y, approximately
less operational capacity: is
changed Services,
billings Vol.
or 3,
that
are consid
a similar
during the period. They may, how
ered fixed they may be allocated
400,000 units can be sold during
ever, vary with changes in product
to a given time period. Perhaps
the initial year.
mix or because of other manage
management has decided to main
In addition, present plant facilities
ment decisions affecting operations.
tain a large internal sales force.
will have to be altered at an esti

Often referred to as “stand-by”
Should such costs, largely fixed, be
mated cost of $40,000 (useful life
costs, they represent those costs
treated in internal reports of oper
ten years). Property taxes and in
ations in the same manner as vari
that must be incurred at zero level
surance will increase approximately
of production in anticipation of
able expenditures resulting from a
$1,000. The addition to the factory
normal operations. Superintendents’
decision to make extensive use of
will be financed at a rate of 5 per
and supervisory salaries (if such
independent sales agencies paid
cent. While the present staff of
remuneration would be paid even
commissions based on billings?
foremen can handle the increased
though production had ceased, as
Thus, it is management’s realis
output, another foreman’s assistant,
would probably be the case if nor
tic cognizance and scientific evalu
a maintenance worker, and an ad
ation of the nature of the com
mal operations were expected with
ditional helper for the warehouse
pany’s cost structure and not
in a reasonable time period), de
must be hired at a total annual cost
preciation, real estate taxes, various
merely empirical knowledge that
of $15,000. It is also anticipated
become a basic rampart of sound
forms of insurance, and equipment
that the present administrative staff
decision making, whether it be re
rent are examples of costs that fit
can handle the additional workload
this definition of fixed.
lated to instituting a new operating
by hiring an accounts receivable
method or changing the level of
Certain costs such as direct ma
clerk at $4,000 per annum. The
terial, direct labor, and plant utility
production. Whenever such changes
production department has esti
consumption usually vary directly
are contemplated, an analysis of all
mated that prime costs will be $.37
with production. These variable ex
possible cost changes (differential
a unit (direct materials $.20, di
penses, if purged of all variances
costs) should be undertaken, as il
rect labor $.17).
from predetermined standards,
lustrated in the example that fol
Differential costs, exclusive of
when summarized and divided by
lows.
variable product costs and variable
equivalent production will result
selling and general and administra
in a unit cost constant.
tive expenses, may be summarized
Example
But all variable costs cannot be
as follows:
The L Corporation, a chemi
correlated as indicated. Many ex
Selling Salaries
$22,000
cal manufacturer, has developed
penses will not change over a given
Advertising and Promotion
20,000
through
its
research
program
a
new
range of output. With added pro
Depreciation
4,000
product, X. The product, like other
duction they will reach a higher
Taxes and Insurance
1,000
Indirect Labor
15,000
items previously produced, will be
plateau and remain constant, gen
Administrative Salaries
4,000
marketed through the company’s
erally speaking, until a substantial
Interest
2,000
regular
sales
agents.
However,
a
increase in productivity is effected.
TOTAL
$68,000
sales manager and a full-time sec
Most forms of indirect labor fall
retary will have to be employed at
into this category of semi-variable
a minimum total annual salary of
costs. However, some expenses that
Before going any further with
$22,000. Advertising and promo
are often considered semi-variable
the
analysis of the new product’s
tion
expenditures
are
expected
to
may in reality be composed of both
prospects,
let us examine L Cor
be
approximately
$20,000.
Both
fixed and variable segments. An ex
poration
’
s
present
state of opera
preliminary
and
secondary
surveys
ample would be machine mainten
tions, particularly the method used
of
marketing
areas
have
revealed
ance, which, in the event of unused
to absorb costs into inventory.
that at a price of $.80 per unit
capacity, may contain a portion of
The statement shown in Exhibit
(pound),
which
places
in
a
fa
protective maintenance on idle ma
1 on page 60 does not include the
vorable
competitive
position
with
chinery.
sales of new product
or any
These definitions have focused
the differential costs previously
upon costs as related to the plant
mentioned. It merely summarizes
ARTHUR B. OTTENSTEIN,
or production. Virtually all other
CPA, is assistant to the
actual results of operations for ten
comptroller of the Worth
expenses, however, such as those
months and presents a forecast for
ington Corporation in
included in selling and general and
the remainder of the year, in a
Harrison, New Jersey.
administrative classifications are
manner similar to that normally
Before joining that com
pany, he served as su
manifestations of prior management
shown on a monthly report of oper
pervisor at Touche, Ross,
decisions and by their inherent na
ations. For purposes of the illustra
Bailey & Smart. Mr. Ot
ture contain both fixed and variable
tenstein is a graduate of
tion, year-to-date spending and effi
the Bernard Baruch School of Business Ad
elements. It is more than likely,
ciency variances have been omitted.
ministration, City College of New York. He is
The company has historically fol
however, that if these costs are
a member of the New York and New Jersey
lowed the policy of absorbing into
State Societies of CPAs and of the AICPA.
variable they will fluctuate with
March-April,
1966
Published
by eGrove,
1966
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3 [1966],
No. 2, Art.
10 representing
of 4,667,000
units,
L CORPORATION
annual plant output at 80 per cent
STATEMENT OF INCOME*
capacity, yields a composite rate
YEAR ENDING 12/31/of $.325 for fixed and variable
(10 Months Actual, 2 Months Forecast)
manufacturing overhead.
Sales
3,500,000 units @ $1,086
$3,801,000
As a result of utilizing the data
Cost of sales
in
Exhibit 1 to cost the new prod
Direct materials
3,500,000 units @
.24
$ 840,000
Direct labor
3,500,000 units @
.20
700,000
uct
(forecasting sales of 400,000
Manufacturing overhead
3,500,000 units @
.325
1,137,500
units
of
X at $.80 per unit during
Unabsorbed manufacturing
the
initial
year), management
overhead
379,500
3,057,000
might conclude that
will not be
$ 744,000
Gross profit
Selling and general and ad
profitable. It would appear that
620,000
ministrative expenses
after providing for prime costs of
$ 124,000
Net income before income taxes
$.37 and manufacturing overhead
*Excluding new product X
of $.325 (this rate will decline
slightly if recomputed on the same
basis
as indicated previously for the
EXHIBIT 1
additional costs and volume), the
gross profit generated would be in
sufficient to cover differential sel
ling and general and administra
L CORPORATION
tive expenses and yet provide for a
STATEMENT OF INCOME*
sufficient
return on the incremental
YEAR ENDING 12/31/funds invested.
(10 Months Actual, 2 Months Forecast)

Sales
Variable product costs:
Direct materials
Direct labor
Manufacturing overhead

3,500,000 units @ $1,086

3,500,000 units @
3,500,000 units @
3,500,000 units @

.24
.20
.10

$3,801,000
$840,000
700,000
350,000

1,890,000

$1,911,000
Variable selling and general
and administrative expenses

3,500,000 units @

.05

Fixed manufacturing expenses
3.500,000 units @
Unabsorbed manufacturing
overhead
Fixed selling and general and
administrative expenses

.25

175,000

$1,736,000

Net income before income taxes

$875,000

292,000

445,000

1,612,000

$

124,000

*Excluding new product X

EXHIBIT 2

inventory both fixed and variable
manufacturing overhead on the
basis of a composite predetermined
overhead rate. This rate has been
set to absorb fully all overhead
when the plant is operating at 80
per cent of capacity. The unfavor
able volume variance (unabsorbed
manufacturing overhead) has con
sistently been charged against cur
rent operations, since, because
the company’s pricing structure,
this cost could not readily be re
covered for many of the products

if it were capitalized in inventory.
The rate of $.325 per unit has
been computed assuming there has
been no change in the amount of
overhead contained in the begin
ning and ending inventories. Spend
ing and efficiency variances as pre
viously mentioned have been
omitted; therefore, budgeted over
head will equal the total ab
sorbed and unabsorbed manufac
turing overhead indicated on the
statement above, $1,517,000. Divid
ing by the estimated unit produc

60
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Overhead rates
Upon evaluation and study of
L Company’s cost behavior, how
ever, the previous income state
ment is reworked
shown in
Exhibit 2 on this page to re
flect both fixed and variable costs.
Separate overhead rates were de
rived as follows: The variable rate
of $.10 per unit was determined by
dividing budgeted variable over
head by the estimate of actual units
to be produced during the year.
Total manufacturing overhead had
been budgeted for $1,517,000. Of
this amount $350,000 was said to
be variable, leaving $1,167,000 as
“fixed.” By dividing by 4,667,000
units (representing a full absorp
tion rate based on 80 per cent of
capacity) a rate of $.25 per unit for
applying fixed overhead was
rived.
It should be noted, upon com
parison of the two income state
ments, that net income has re
mained the same; so too have
charges for direct materials and
direct labor. However, variable sel
ling and general and administra
tive expenses have been determined
to be $.05 per unit billed, and sepa
rate rates for applying fixed and
variable overhead to inventory
Management Services
62

: Management
$.25 and $.10, respectively,
have Services, Vol. 3, No. 2, March-April 1966 [whole issue]
L CORPORATION
been provided
against a com
DIFFERENTIAL
COST ANALYSIS
posite rate of $.325 in the former
NEW PRODUCT X
illustration.
YEAR ENDING 12/31/The use of a composite rate is
Sales
400,000 units @ $.80
$320,000
adequate for financial statement
Differential costs
and tax purposes; however, the
Direct material
400,000 units @ $.20
$80,000
Direct labor
400,000 units @ .17
68,000
nature and characteristics of indi
Variable manufacturing
vidual overhead items are disre
overhead*
400,000 units @ .10
40,000
garded. “Capacity” costs, whereby
Variable selling and general
and administrative
plant and personnel have been
expenses*
400,000 units @ .05
20,000
208,000
committed to attain a given output,
$112,000
are treated in a similar manner to
Fixed manufacturing overhead
“activity” costs, which need only
Indirect labor
$15,000
Depreciation
4,000
be incurred on a basis proportional
Taxes and insurance
1,000
$20,000
to volume. Therefore, the composite
Fixed selling and general and
rate, if used in differential cost
administration expenses
Selling salaries
analysis, will allocate costs that are
Advertising and promotion
20,000
unrelated to the additional volume.
Administrative salaries
4,000
Once the company’s cost data are
Interest expense
2,000
68,000
separated into fixed and variable
Net contribution to fixed costs
$ 44,000
(before income taxes)
components and all of the estimates
are weighed, a statement can be
*For purposes of the illustration the same rates for variable manufacturing overhead
prepared summarizing all cost
and variable selling and general and administrative expenses were used for the new
changes effected by the manufac
product X as were previously determined for the company's regular operations.
However, for any substantial change
productivity such rates may vary, depending
ture of the new product and the
upon the nature of the items included
these categories. It is, therefore, incumbent
resultant net contribution of this
upon management to restudy the various accounts and determine any applicable
product to the company’s fixed
rate change.
costs. This statement is shown in
Exhibit 3 at right.
EXHIBIT 3
Exhibit 3 excludes those costs at
tributable to prior management de
cisions in terms of plant, facilities,
and services, which of their in
herent nature are irrelevant in de
resultant ratio will indicate whether
mated sales of $320,000 into that
termining the benefit to be gained
portion of sales exceeding the
or not the required rate of return
from undertaking the project. Con
breakeven
point,
$126,000,
it
can
can be expected to be achieved.
sequently, should all the estimates
be
determined
that
the
marketing
The principles and techniques of
and prognostications hold true, new
differential
cost analysis have
surveys
can
go
awry
by
some
39
product X would contribute $44,numerous
and
varied practical ap
per
cent
without
resulting
in
a
loss
000 to fixed costs during the initial
plications.
They
are, however, sup
situation.
year and increase net income be
plements
to
long-term
policies
It
is
interesting
to
note
that
fore taxes by a like amount.
which
of
necessity
are
formulated
if variable selling and general
Therefore, instead of abandoning
to recover all costs plus a reason
and administrative expenses were
the project as would have been the
able profit. When applied to de
treated as fixed, the gross margin
case had a composite overhead rate
cision making, whether it be in re
would be 41 per cent and the
been used to absorb costs into in
lation
to pricing a new product or
breakeven point increased to $215,ventory, the company initiated fur
eliminating
an old one, they are
ther study along several avenues
000.
techniques
for
measuring alterna
Further refinement of the anal
of approach.
tives
and,
as
such,
exclude those
ysis may be accomplished through
Exhibit 3 indicates that out of
factors
that
bear
little
or no rela
the use of present value techniques
every $1.00 of sales $.65 will cover
tionship
to
the
profitability
of a
that recognize the time value
variable costs and the remainder
particular
decision.
However,
such
money. The net cash inflows for
of $.35 will be available to offset
analysis
might
never
be
initiated
each
year
may
be
discounted
at
the
all other expenses. Dividing the
or its benefits realized without an
company’s investment opportunity
increase in fixed costs of $68,000 by
awareness of which costs react to
rate as set forth by management
35 per cent yields the minimum
volume
and which costs remain
and
equated
against
cash
outflows
sales dollars necessary to break
relatively
unchanged within a given
for
the
required
investment,
dis
even on the contemplated project
operating
framework.
counted
in
a
similar
manner.
The
— $194,000. By dividing total estiMarch-April,
1966
Published
by eGrove,
1966
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what people are writing about

BOOKS

Planning and Control Systems: A
Framework for Analysis by Rob
ert N. Anthony, Division of Re
search, Graduate School of Business Administration, Harvard Uni
versity, Boston, 1965, 180 pages, $4.
This book is pure theory; its pri
mary emphasis is on definition of
terms. Practitioners of management
and accounting will probably be
inclined to reject it as impractical
on those grounds. If
they will
be making a mistake. Untold hours
now wasted in unproductive argu
ments and failures of communica

tion could be saved if all those who
write, speak, or think about man
agement control would agree on
this — or some other — common
terminology.

One of the principal reasons
most operating executives are so
contemptuous
of management
theory is the semantic swamp in
which the whole subject is en
gulfed. There is hardly a single
term — including management it
self — that is used in the same way
by more than one writer. Manage
ment control, although potentially
one of the more precise fields of
management, suffers from the same
confusion.
In this book the present Assistant

Secretary of Defense (Comptrol
ler), who when he wrote it was
professor of management controls
at Harvard Business School, sets up
a framework for thinking about the
subject of management planning
and control systems. Some of what
he has to say was summarized in
an article in the first issue of
Management Services (see M/S,
(March-April ’64, p. 18).
Traditionally, the book notes,
planning and control are discussed
as two separate functions of man
agement. In practice, however, it
is impossible to separate them, and
Mr. Anthony defines them as a
single process.
Instead, he breaks management
planning and control down into


REVIEW EDITORS
In order to assure comprehensive coverage of magazine
articles dealing with management subjects, Management
Services has arranged with fifteen universities offering
the Ph.D. degree in accounting to have leading magazines
in the field reviewed on a continuing basis by Ph.D. can
didates under the guidance of the educators listed, who
serve as the review board for this department of
anage
ment Services. Unsigned reviews have been written by
members of the magazine’s staff.

Jim G. Ashburne, The University of Texas, Austin
E. J. Blakely, University of Wisconsin, Madison
Thomas J. Burns, The Ohio State University, Columbus
Don DeCoster, University of Washington, Seattle
62
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Robert L. Dixon, University of Michigan, Ann Arbor
Leonard A. Doyle, University of California, Berkeley
Willard J. Graham, University of North Carolina,
Hill
Dale S. Harwood, Jr., University of Oregon, Eugene
H. P. Holzer, University of Illinois, Urbana
Walter B. Meigs, University of Southern California,
Angeles
Herbert E. Miller, Michigan State University, East
Lansing
John H. Meyers, Northwestern University, Chicago
Carl L. elson, Columbia University, New York
Michael Schiff, New York University, New York
Rufus Wixon, University
Florida, Gainesville
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All this
like words,
three main divisions:: Management
strategic Services,
cluding
Vol. may
3, No. sound
2, March-April
1966 [whole
issue]matrix algebra topics that
words, words. But words are an im
planning, management control, and
are readily available.
operational control (known as tech
portant tool of management. Mr.
Anthony’s planning and control
nical control in the Management
Mature introduction
framework is carefully thought
Services article).
through and clearly and simply
Nevertheless, many accountants,
described. Its acceptance
a com
consultants, and businessmen are
Definitions
mon language would obviate much
becoming increasingly aware of
of the existing confusion, not only
Strategic planning is defined as
their deficiencies in this field and
among researchers but also among
“the process of deciding on ob
would like a readable and mature
working systems men. As Prof. J. B.
jectives of the organization, on
introduction to matrices and vec
Haldane once pointed out, “Me
changes in these objectives, on the
tors. That is what they will find in
chanics became a science when
this book, which is neither a wordy
resources used to attain these ob
physicists had decided what they
series of overgeneralizations nor an
jectives, and on the policies that
meant by such words as weight,
involved theoretical analysis. Writ
are to govern the acquisition, use,
velocity, and force, but not till
ten as a text for students of mathe
and disposition of these resources.”
then.” Only in this way can man
matics in a way that would please
Management control is defined as
agement, too, become a science.
a mathematician, it is clear, inter
“the process by which managers
esting, and free of awkward at
assure that resources are obtained
tempts to glamorize the subject or
and used efficiently in the accom
awe the reader by revelations of
plishment of the organization’s ob
its potency when applied to his
jectives.” Operational control is
An Introduction to Matrices,
specialty. It is comprehensive
“the process of assuring that speci
Vectors, and Linear Program
enough to serve as a reference on
fic tasks are carried out effectively
ming by Hugh
Campbell,
the subjects covered, straightfor
and efficiently.”
Appleton-Century-Crofts Division,
ward enough to be read and ap
Meredith Publishing Company,
The essence of the book is a de
preciated by any intelligent ac
scription of these processes. Two
New York, 1965, 240 pages, $6.50.
countant, and yet rigorous enough
other processes, information han
to be the basis for later advanced
dling and financial accounting, are
The accountant, consultant, or
study.
also discussed briefly, primarily for
executive who would like to learn
The first two chapters of the
the purpose of distinguishing them
more about operations research but
book describe the arithmetic op
from management control.
lacks the requisite mathematical
erations of matrix algebra. Chap
background will find this book a
ter 3, which might well be read
useful introduction to some of the
Generalizations
first, deals with mathematical sys
mathematical theories that under
tems. Chapters 4 through 7 de
From his analysis of these proc
lie this field.
scribe special matrices, determi
esses Mr. Anthony draws the fol
nants, their properties, and ele
lowing generalizations about the
Much accounting data and in
mentary
transformations. The next
overall problem of designing plan
formation processing — along with
four
chapters
introduce concepts
many
operations
research
problems
ning and control systems:
necessary
for
an
understanding of
—
are
adaptable
to
representation
The starting point in construc
linear
programing,
which is cov
tion of the overall planning and
and manipulation by the symbols
ered
in
the
final
chapter.
and theorems of matrix algebra.
control system should be manage
Yet few accountants try to use
ment control, which deals with the
ongoing operation of the whole
these tools.
Fundamentals
Most of them have little formal
enterprise.
It is useless to pretend that study
education in this subject. Studying
The management control system
of this book will catapult an ac
matrix algebra and applying it in
should be related to, but should
countant into prominence as a
newer services take time from con
not include, the processes for stra
management services specialist.
ventional accounting services, for
tegic planning, operational control,
Systems work, operations research,
which the demand is high.
and financial accounting. The no
and information processing (espe
Furthermore, study of this sub
tion of a single all-purpose system
cially by electronic equipment) in
ject takes real effort. Accountants
is unrealistic.
volve
application of theoretical
cannot familiarize themselves with
The central management control
concepts
that include human and
it by reading the accounting lit
system should be a financial sys
technological as well as quantita
erature. Aside from the National
tem, since money is the only com
tive variables. This book will not
Association of Accountants’ Tricept
mon denominator.
supply knowledge of or experi
66 Mathematics for Business Man
Computers and mathematical
ence with behavioral science or
agement series, there are few pro
models cannot be the essence of
EDP. But what it does have to
fessional development materials in
this control system.
March-April,
1966
Published
by eGrove,
1966
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Management
Services: A Magazine
of Planning,
No. 2, Art. 10
offer — operative
understanding
of
cluding
list ofSystems,
things and
the Controls,
auditor Vol. 3 [1966],
Effective January 1, 1964, the somatrices, vectors, and linear pro
should know about EDP. These
called weighted guidelines method
graming — is fundamental to suc
topics are merely cited, not treated
of determining profit on negotiated
cessful management services prac
in depth, but the listing provides
defense contracts was made man
tice.
a good starting point for further
datory in the Armed Services Pro
E. L. Summers
study.
curement Regulations. This method
Rice University
was adopted in an attempt to at
tract “the best industrial capabili
ties” to the field by reversing the
Reporting Financial Data to Man
recent downward trend in profits
agement, edited by William D.
as a percentage of sales on negoti
The Control and Audit of Elec
Falcon, American Management As
ated, as opposed to competitive,
tronic Data Processing Systems
sociation, New York, 1965, 159
defense contracts.
by Lybrand, Ross Bros. & Mont
pages, $5 to AMA members, $7.50
gomery, 1965, 50 pages, available
to nonmembers.
Categories
without charge from Business
Equipment Manufacturers Associ
For profit determination under
This compilation of speeches at
ation, 235 East 42 Street, New York,
the
weighted guidelines method,
an AMA finance conference pro
N.Y. 10017.
each
contract is first examined in
vides some insight into how some
terms
of
broad categories: (1)
large companies handle specific
This little paperbound volume of
contractor
’
s
input
to total perform
management reporting problems.
fers brief but sound overview of
ance; (2) risk; (3) record of con
a complex subject. Although writ
tractor’s performance; (4) selected
Like most such collections, this
ten from the auditor’s point of
factors; and (5) special profit con
volume offers articles of varying
view, it seems to be aimed pri
siderations.
The contractor’s input
degrees of usefulness. Probably the
marily at management; few CPAs
to
total
performance
is in turn
most valuable are an attempt to
will find anything in it they have
divided
into
six
components:
di
combine direct costing, standard
not already read in The Journal of
rect
materials,
engineering
labor,
costing, flexible budgeting, and
Accountancy and other journals.
engineering overhead, manufactur
return on investment analysis into
ing labor, manufacturing overhead,
a single system and the discussions
Electronic data processing, as
and general and administrative ex
of management reporting for two
this booklet notes, offers companies
penses.
Each component, and each
functional areas, marketing and re
both the potential for unprec
of
its
subdivisions,
in turn has a
search and development.
edented reliability in the control of
specified
range
of
profit
applicable
The much publicized—but al
information processes and some un
to
the
cost
elements
within
the
ways repeatable—DuPont chart sys
precedented problems. This report
category.
The
other
four
broad
tem is described again, a repetition
discusses both the problems and
categories also have profit ranges
that
should be helpful to anyone
some of their solutions.
appropriate to their special nature.
not
already
familiar
with
this
sys
Because specific procedures of
tem.
There
is
little
in
the
more
This breakdown into many seg
auditing differ with types of sys
general
chapters
that
will
be
new
ments
permits the contractor and
tems and equipment, the emphasis
to
the
experienced
accountant,
but
the
government
to analyze the par
is on overall modes of control. As a
it
is
always
interesting
to
know
how
ticular
job
and
to vary the final
result, the discussion is highly
other
companies
(in
this
case
Bur
profit markup of each contract de
generalized. No auditor could un
roughs, Westinghouse, Raytheon,
pending on its unique characteris
dertake an audit of an EDP-based
and Celanese) do things.
tics. It should be stressed that in
information system solely on the
the final negotiations, a single total
basis of reading it.
price only is set for the contract.
All the basic topics are covered
The mechanics of the weighted
—auditing “around” versus auditing
guidelines method can best be ex
“through” the computer, internal
MAGAZINES
plained by discussing some of the
control requirements, equipment
broad categories and their com
Weighted Guidelines Profit on
and operating controls, visibility of
ponents. Under contractor’s input to
Defense Contracts by Edwin P.
the audit trail, the use of test decks,
total performance, the principles
James, Management Accounting,
random sampling, and the like. No
applied to the subdivisions of ma
attempt is made to explain what a
December, 1965.
terial and engineering labor are
computer is or how it operates, but
representative of the guidelines ap
The method of computing the
there is a brief glossary of com
proach. Material is categorized as
puter terms.
total price and amount of profits on
either purchased parts, subcon
For the practicing accountant
negotiated contracts is illustrated
tracted items, or other. Subcon
in detail and then is briefly evalu
and auditor the most useful section
tracted items carry a profit range of
of the book may well be its con
ated.
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https://egrove.olemiss.edu/mgmtservices/vol3/iss2/10

Management Services66

sion issue]
making. The rule seems to be
Services,
3, No.
March-Aprilcom
1966 [whole
1 per cent to 5 per cent: Management
f
In theVol.
author
’s 2,
concluding
that if the benefits of a change
whereas the other two vary be
ments, both an evaluation of the
tween 1 per cent and 4 per cent.
cannot be realistically understood
guideline method and advice to
in advance by the employees, then
The reason the upper profit per
contractors are offered. Apparently
experience is the best teacher.
centage is higher for the subcon
some contractors believe their prof
On the whole, however, readers
tracted items is that extra techni
its are higher under the method;

who are familiar with writing about
cal and managerial effort is re
others feel profits are lower. Also,
systems work will find little that is
quired to acquire the items.
some government agencies believe
novel in this recapitulation.
Engineering labor is similarly
the method has merit; others are
broken down by skill levels. Each
less enthusiastic. The main advice
level would be assigned a different
offered the contractor is to resist
profit percentage in a range from 9
the approach of government nego
per cent to 15 per* cent, which is
tiators who do not wish to discuss
Innovation and the Art of Think
the highest profit percentage of any
profit details of the weighted guide
ing Small by Theodore Levitt,
item. The proper percentage to use
lines method even though the two
Sales
Management, October 1,1965.
in any contract is, in all cases, a
parties disagree on the final price.
matter of judgment.
L. S. Rosen, C.A.
Should research and develop
The other four broad categories
University of Washington
ment costs be expensed or capital
of risk, performance, selected fac
ized? This author argues for the
tors, and special considerations dif
latter course.
fer from the contractor’s input in
that the profit percentages applied
Common practice in accounting
What We Have Learned About
are based on the total contract cost,
for
research and development costs
Planning for Change by Goodwin
rather than on the cost of any one
is
to
expense them during the year
Watson and Edward M. Glaser,
element of input. Risk and special
of their occurrence. The defense
Management Review, November,
considerations bear zero or positive
for this procedure has been that
1965.
percentages, whereas performance
conservatism demands that an ex
and selected factors have a range
penditure of questionable benefit
This article is based on a study
of —2 per cent to +2 per cent.
be written off
soon as possible.
of factors affecting research utiliza
The profit percentage used in
The opposing viewpoint, that
tion conducted by the Human In
R&D costs should be capitalized to
the risk category is chosen after
teraction Research Institute.
be set off against the revenues they
considering three general factors.
In this article the authors at
will eventually generate, is largely
The first is the amount of cost re
tempt to summarize what has been
based on theoretical considerations.
sponsibility assumed by the con
learned to date about the human
The core of the argument on this
tractor. In other words, a higher
factors that affect the introduction
side of the question has been that
percentage is given for firm fixedand acceptance of organizational
a basic accounting principle —
price contracts than is given for
change. Since they are merely re
matching costs with revenues — is
cost-plus-fixed-fee agreements. The
hashing previous research, it is not
being sacrificed for a principle of
second consideration involves the
surprising that most of their con
questionable significance — con
reliability of past cost estimates
servatism.
clusions have by now become fa
made by the contractor. For ex
miliar — the importance of partici
Theodore Levitt raises a more
ample, were past cost estimates ap
pation, the need for the system de
practical argument against imme
parently inflated? The third factor
signer to sell himself and his sys
diate writeoff. In this article, whose
to be evaluated is the difficulty of
tem, the importance of organiza
principal subject is the various fac
the task.
tional climate, etc.
tors that inhibit innovation in the
Some of the individual research
organization, he lists the “account
Performance
studies cited are interesting, for ex
ing tyranny” as one such factor.
In this context, this “tyranny”
ample, the finding that a group as
The performance category was
a whole is more willing to take risks
refers to the practice of expensing
introduced to evaluate and give
R&D costs. The expensing of R&D
than its leader. And the discussion
credit for, or penalize, contractors
has a depressing effect on the in
of the use of the fait accompli tech
who have previously done well, or
centive to innovate of a manager
nique provides welcome relief from
have caused delays. Selected fac
who must demonstrate his successes
the general emphasis on the need
tors evaluates the extent to which
for enlisting participation.
within the framework of the income
government facilities or resources
In some cases, most notably in
statements. The costs of developing
are used in performing the contract.
troduction of racial integration,
new products or new markets
Finally, the special profit consider
abrupt installation of a change
show up immediately while the
ation gives the contractor due
revenues are not seen for several
without preselling has proved more
credit if he developed the item
years. Often these delayed results
effective than participative deci
without government assistance.
March-April, 1966
Published
by eGrove, 1966

65

67

come too
late to benefit
theA man

possible
to discern
that will
Management
Services:
Magazine
of Planning,
Systems,trends
and Controls,
Vol. 3 [1966],
2, Art. 10 give birth to
New No.
technologies
ager in charge.
new products and new markets,
help businessmen forecast — and
Mr. Levitt maintains that this not
prepare for — the environment and
banishing old technologies to the
only discourages internal develop
the company of the future.
junk heap and forcing restructuring
ment but also makes the acquisi
of the market place on both the na
The successful business of tomor
tion route more attractive than it
tional and international levels. The
row, the author predicts, will be
should be from the standpoint
fertility of R&D continues to
structured to cope with both ex
of overall corporate profitability.
shorten the economic lives of prod
ternal and internal problems simul
Given the choice between develop
ucts and fixed facilities. From 1946
taneously. The atmosphere will be
ing a product and purchasing a
to 1961 investment in fixed assets
come more conducive to innovation.
going concern with a similar prod
increased by 135 per cent, while
Planning and the quest for new
uct, the executive under pressure
R&D expenditures zoomed by 735
investments will be institutional
for quick results tends to favor the
per cent. Product change is not
ized and continuous. The produc
latter approach. The purchase price
only a fact of the recent past; it
tive cycle will be R&D-conditioned.
does not show up on the operating
will accelerate in the future. The
Manufacturing and marketing will
expansion of exports and imports
statement except for the cost of
be highly responsive to changes in
is insignificant when compared
amortization of the acquisition over
the market place.
with the rate of increase in capital
its useful ife. For the executive this
The traditional tasks of data ac
investment. Between 1949 and 1959
is a much more comfortable situ
quisition, compilation, and presen
U.S. investment abroad increased
ation.
tation will be taken over by the
175 per cent, and foreign invest
Mr. Levitt’s observations lend
computer. There will be increasing
ment in the U.S. grew by 500 per
support to the growing pressure for
emphasis on a new type of staff
cent. The forecast for the future is
thorough review of accounting
activity. The accounting, informa
more of the same. Probably the
methods for research and develop
tion, and control systems will be
greatest challenge that reduced
ment costs. His remarks also serve
oriented toward future prospects
product lives pose to the individual
a reminder that accounting data
rather than past results. As the
company is developing a flexible
can become the object of manipu
computer frees the accountant and
fixed
asset structure, i.e., determin
lation by the corporate manager
others from many of the decisions
ing
the
proper mix of general- and
who wants to present the most fa
that now consume most of their at
special-purpose
facilities.
vorable — not always the correct —
tention, their efforts will be di
The accelerated changes in prod
picture. Users of accounting state
rected toward a search for better
ucts and markets will require from
ments should be aware that these
decision rules (to be utilized by
the company of the future not only
reports are the result of subjective
the computer). This will result in
the
perception but the anticipation
judgments. And, from the enter
a continuing study of the relation
of
opportunities.
It must seek out
prise’s point of view, the choice of
ships between their areas of re
new
applications
of the new tech
accounting methods should be
sponsibility and the rest of the
nologies
and
cultivate
markets in
made with full consideration of the
company — an opportunity missed
anticipation
of
demand.
It must
influence the choice may have on
by most executives today.
develop
a
keen
sense
of
anticipa
management decisions.
tion of potential threats from rival
bba Spero
New managers
technologies and rival companies.
New York University
The
external and internal environ
The present trend toward the
ments must be watched simul
selection of managers with a thor
ough understanding of the firm’s
taneously.
technology and the ability to deal
The Firm of the Future by H.
with problems on a combined eco
Igor Ansoff, Harvard Business
Man-computer
nomic-political and cultural level
Review, September-October, 1965.
Who or what will be responsible
will continue. They must be able
for these monumental assignments?
The author doubts that the com
to communicate rapidly, gain ac
The manager? The computer? Per
puter will replace management
ceptance for change and innova
haps both. The real contribution
tion, and motivate and lead people
—and tells why.
of the computer is not limited to
in new and different directions. If
data storage and data processing
Change is the one immutable law
these predictions are correct, it is
of nature. To subsist within our
but includes rapid response, effec
difficult to see why anyone should
environment, biologists and psy
tive control, and decision making.
worry about management’s being
chologists have proved, we must
made obsolete by the computer.
The choice is not between the man
adjust to new situations. The busi
ager and the computer but rather
The manager of tomorrow will
ness organization is not exempt
the method of devising “man-com
need all the computer help he can
from this law. By analyzing the
puter” systems to which each con
get to cope with the increasing
present business scene it may be
tributes his best attributes. The
complexity of his job.
66
https://egrove.olemiss.edu/mgmtservices/vol3/iss2/10

Management Services
68

: Management
Services,
No. 2,“the
March-April
1966 [whole
issue]
Comparison
of the authors’ ob
computer has an enormous
ca
straints
” Vol.
and3,that
use of the
servations of the game with three
pacity to evaluate alternatives,
MATRAN language makes it rela
recently developed theories of the
and the manager has the capac
tively easy to modify the program
process of organizational learning
ity for setting goals, generating
for such changes.” MATRAN is a
indicated that none of the three
hypotheses, and selecting criteria.
computer language “in which all
gave an adequate explanation of
The man-computer system of  the
MATRAN statements are trans
the process observed. The authors
future will greatly increase the
lated into FORTRAN statements;”
instead suggest a model of an or
manager’s ability to investigate
the language is especially suitable
ganizational learning process in
rapidly and efficiently the many
for linear programing problems. A
which the basic concept is inter
entrepreneurial opportunities.
brief exposition of MATRAN and
action between adaptation at the
The successful company of the
the complete MATRAN program
individual or subgroup level and
future will utilize these trends to
for the model appear as appendixes
adaptation at the organizational
to the article.
its advantage.
level.
Shirley M. Arbesfeld, CPA
The model is well suited for
New York University
practical application to the short
term financing decision because it
Stresses
admits data in short time intervals
Three kinds of stresses stimulate
and because it permits modification
adaptation. Discomfort stress oper
Optimal Short-Term Financing
for a wide variety of alternatives
ates at the individual or subgroup
Decision by A. A. Robichek,
and constraints.
level, disjunctive stress is effective
Daniel L. Jensen
Teichroew, and J.
Jones, Man
at the organizational level, and per
The Ohio State University
agement Science, September, 1965.
formance stress applies to both
levels.
The authors employ a multi
Discomfort stress is a result of
period linear programing model to
complexity
of environment and un
Organizational Learning: Obser
determine an optimal set of short
certainty in environment relative to
vations Toward a Theory by Vin
term financing transactions.
the ability and knowledge that the
cent E. Cangelosi and William R.
individual or the group can gain.
Dill, Administrative Science Quar
Although the short-term financing
Performance stress is affected by
terly, September, 1965.
decision is a widespread problem
the sensitivity of the organization
in practice, the analytical litera
to success relative to failure, by the
In this paper the authors analyze
ture on the subject is relatively
outcome of previous decisions, by
the process of learning how to or
sparse. Messrs. Robichek, Teich
preferences
among goals, by in
roew, and Jones make a significant
ganize a group,
they observed it
centives
and
manipulations within
in a complex management game.
contribution to that literature by
the
organization,
and by the de
the construction of a multi-period
gree
to
which
management
is chal
linear programing model for the
Seven graduate students assumed
lenged
by
the
newness
of
its
task.
short-term financing decision.
the roles of members of a manage
The main effect of performance
The model determines an opti
ment team at Carnegie Institute
stress is on the individual level of
mal set of short-term financing
Technology in the fourteen-week
adaptation.
play of a management game de
transactions under conditions of
Divergences and conflicts in the
complete certainty and under four
scribed in this article.
way in which individuals and sub
primary assumptions: (1) “The
Faculty observations of the
groups behave determine the dis
minimum cash balance required at
team’s performance, competition
junctive stress.
all times is specified.” (2) “The
with other teams, reviews and
The degree of adaptation by the
cash inflows and/or outflows are
questions by the board of direc
individual and the subgroups serves
... known with certainty....” (3)
tors (professors and businessmen),
1 “The cash inflows are ... discrete.”
final grades at the end of the
as a control on learning at the
(4) “Costs of all financial alterna
semester, and a (relatively small)
organizational level, and degree of
tives are known.” The model in
investment in the firm assured a
adaptation serves
a control on
learning at the level of the indi
corporates five alternatives: (1) an
high level of team motivation.
vidual and subgroups.
unsecured line of credit, (2) pledg
Four stages of organizational de
The authors suggest that the pat
ing of accounts receivable, (3)
velopment were identified during
tern of organizational learning is
“stretching” of accounts payable by
the game play: an initial phase, a
sporadic and steplike and that
searching phase, a comprehending
forgoing discounts, (4) term loans,
“learning of preferences of goals
and (5) investment of excess cash
phase, and a consolidating phase.
goes hand in hand with learning
—and appropriate constraints. The
The game situation and the activi
how
to achieve them.”
ties
of
the
team
members
were
the
authors state that “the model can
Ben Zion Bar Lev
be easily modified to incorporate
main factors in determining these
New York University
phases.
other alternatives and/or con
March-April,
19661966
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Investment
Analysis
: Coping
The three most important trends
responsible for this substantial in
With Change by W. B. Hirsch
are likely to be rising costs, declin
crease in the projected return on in
mann and J. R. Brauweiler, Har
ing profit margins, and performance
vestment was the prospect of im
vard Business Review, May-June,
improvement. Cost trends can be
provement in performance. This
1965.

determined and projected by study
factor is critical because it rises
ing the indexes published by the
rapidly in the early years, and it is
U.S. Bureau of Labor Statistics.
These authors argue that the ex
these early years that are weighted
pectation of performance improve
Data on profit margins are gen
most heavily in the discounted
ment in the operation of a new
erally not available. The available
cash flow analysis. Some estimated
published reports on overall opera
plant should be considered in capi
returns for the proposed plant un
tal investment decisions—and sug
tions are too broad to predict the
der various assumptions bear out
trend for a particular investment,
gest how to do it.
this view: (1) If the expected per
and therefore the prudent course
formance improvement is conserv
is to explore the effect of assumed
Is it conceivable that one com
ative (95 per cent), the return will
changes of a realistic magnitude.
pany could reject a proposal to
be 13.6 per cent, if costs rise 4 per
Improved performance is usually
replace its plant and that its
cent and profit margins erode at the
ignored for investment analysis
most vigorous competitor could an
rate of 2 per cent per annum. (2)
purposes. Nevertheless, increasing
nounce shortly thereafter plans to
Holding costs and margins at 4
the skill of workers and better utili
supplant its own factory with one
per cent and 2 per cent, respec
zation of equipment and processes
similar in design to the one re
tively, given an expected improve
are prime objectives, and studies
jected by the first company?
ment of 90 per cent, the return rises
have shown that these improve
to 18.2 per cent, and a learning rate
Which company was right?
ments can be quantified by a de
This was an actual situation en
of 100 per cent (none at all) results
vice called the learning curve.
in a rate of 8.6 per cent.
countered by the authors. After
the managers at Company A had
As an additional example, assume
the constants are a performance
reviewed the four months and
Example
rate of 95 per cent and a profit de
2,100 man-hours spent on the initial
Armed with these concepts, the
cline of 2 per cent per annum. If
analysis, they were convinced that
authors applied them to the actual
fixed costs do not increase each
Company B had committed a re
data found at Company A. Per
year the rate of return is 12.6 per
grettable error in approving the
formance at the existing plant re
cent; if they rise at the rate of 4
expansion. But, the authors sug
vealed a 90 per cent learning curve,
per cent, the return will be 13.6
gested, perhaps the data should be
per cent; and at an increase of 6
which is a fairly good rate of learn
reviewed once again.
ing (95 per cent is a more conserv
per cent annually, the return is esti
The same savings each year had
mated as 15.3 per cent.
ative rate, and 100 per cent indi
been projected by Company A over
cates no improvement at all). It
the entire economic life of the pro
seemed reasonable to project a
posed investment. But would in
Contribution
similar trend, or 90 per cent curve,
come, expenses, profit margins, etc.,
for the new plant.
The authors of this article have
actually remain the same? The
Other data showed an erosion of
made an important contribution to
past teaches us that profit margins
profits for the past decade at a rate
the evaluation of investment deci
erode, quality improves, old mar
of 2 per cent annually, and it ap
sions. Their figures reveal dra
kets disappear, wage rates and
peared this trend would continue
matically the significance of quanti
fringe benefits move upward, and
fying and incorporating expected
into the future. The situation
technological progress renders ex
improvement.
seemed brighter for the fixed costs.
isting equipment and processes ob
With the aid of subjective prob
Although they had increased ap
solete. The problem in investment
abilities, a range of values can be
proximately 6 per cent per annum,
analysis
How can these facts of
developed for the various projected
there was a strong indication that
business life be reflected and quan
trends
for costs, profits, and per
the
rate
of
increase
would
drop
to
tified?
formance.
For a discussion of the
only 4 per cent each year. After the
application
of subjective probabili
authors had revised the figures to
Cash flow forecasting
ties in investment decisions see
give effect to these new concepts,
David B. Hertz, “Risk Analysis in
The authors propose the utiliza
the rate of return promised by the
Capital Investment,” Harvard Busi
tion of data and techniques de
new plant zoomed from 7.6 per
ness Review, January-February,
veloped by others to cope realistic
cent to about 18 per cent, well over
1964, which was reviewed in Man
ally with change—the one certainty
the minimum cutoff rate of 10 per
agement
Services, September-Oc
of every business. The method pro
cent that had resulted in the re
tober,
1964,
p. 62.
posed employs the forecasting of
jection of the proposal to replace
S
hirley
M. Arbesfeld, CPA
trends of cash flows instead of an
the old plant.
New York University
nual incomes and expenses.
The most important single factor
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be applied to identify cost and profit relationships even
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